772 - L A-88-03

CONTACT REPORT--MRI Project No. “

T -E-
From: Cecily Beall, Environmental Engineering Department
Date of Contact: October 10, 1985
Contacted by: Telephone

Company/Agency: Food and Drug Admini strationRECE’ VE D

Office of Device Evaluation

AUG 2 ¢
Telephone Number: (301) 427-7750 o 1997
D AQPS A
Person(s) Contacted/Title(s) OCKeT CONTROT ROOM

George Mills

CONTACT SUMMARY:

The only 1lists of EO contract sterilizers of which Mr. Mills is aware are
very dated and incomplete. There is a registration 1ist of all contract
sterilizers of all types, and it may be possible to extract the EO
sterilizers. Mr. Mills estimates that there are between 50 and 70 EO contract
sterilizers in the U.S. Ms. Sarah Mowitt (301-427-7215) would know more about
this 1ist, and she will be back ih the office on October 15, 1985. Mr. Mills
believes that a letter making a request for information and giving EPA
contract number, etc., may be required before data can be released.

Mr. Mills thinks that there may be some information on EO sterilizers in
files in his office. He will search through them, talk to some other people,
and call me back on October 15 or 16.

Mr. Mills also suggested the following contacts in FDA:

1. Center for Drugs and Biologics

Director - Harry Meyer, M.D.
301-443-2894
2. Center for Food Safety and Applied Nutrition
Director - Sanford White, Ph.D.
202-245-8850
3. Center for Veterinary Medicine

Director - Lester Crawford, DVM, Ph.D.
301-443-3450
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A-88-03

CONTACT REPORT--MRI Project No. 7723-K
. T -E - 6|

From: - Margery A. Cassidy,'Environmenta1 Engineering Department

Date of Contact: " 11/25/86
RECEIVED

Contacted by: Telephone ,
5 199
Company/Agency: - Daig AUG 2
14935 Deveau OAQPS AIR
Minnetonka, Minnesota 5534§ocKET CONTROL ROOM
Telephone Number: (612) 933-4700

Person(s) Contacted/Title(s)

Wesley M. Dawson, Quality Assurance Manager

CONTACT SUMMARY:

I asked Mr. Dawson about the 100 percent efficiency value for their
Cordis/Dow scrubber, which was reported on the EPA ethylene oxide information
request. He said that the scrubber came with the sterilizer unit, which they.
bought used. He does not have any information about the model number. The °
scrubber is not an acid/water scrubber--just water. His rationale for
assuming 100 percent efficiency was that when ethylene oxide is mixed with
water, the result is ethylene glycol, and, therefore, no ethylene oxide
emissions would result.
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CONTACT REPORT--MRI Project No. 7723-K

T —E /62
From: Margery A. Cassidy, Environmental Engineering Department
Date of Contact: 11/25/86
Contacted by: Telephone
Company/Agency: Hospital Proc]ucts Division of Sherwood MediﬁECEIVED
éﬁiﬂﬁ?ﬁﬂ”ﬁé& York 13460 AUG 2 61997

Telephone Number: (607) 674-2635 DOCKE?@%&%Q& ROOM
Person(s) Contacted/Title(s)

Carolyn Predmore

CONTACT SUMMARY:

[Note that this company is no longer part of Chesebrough-Pond's. They
are now called "Hospital Products Division of Sherwood Medical"]. Tom Napper,
the contact listed on the Section 114 Information Request, referred me to
Carolyn Predmore to discuss the issues in question.

Ms. Predmore said that the values for net ethylene oxide used per year
for chamber No. 4 on page 3 (17,270 and 1,662 1b/yr) were taken from their
1986 product budget projection. The value presented for calculated emissions
on page 7a under 3c (34,437 1b/yr) was calculated on the basis of a report
from York Labs and represents a worst-case, full capacity value. Therefore,
the values on page 3 are more realistic and should be used for our purposes,
according to Ms. Predmore.

With regard to the apparent discrepancy in sterilizer No. 4 efficiency
values, Ms. Predmore said that the values were from the York Lab report and
that for the 100 percent ethylene oxide mixture, an efficiency of
99.998 percent is correct. For the 12/88 mixture, the efficiency is
99 percent even though they are used in the same chamber.

CONFIRMATION_MAZ Zeinﬁe'g ]
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CONTACT REPORT--MRI Project No. 7723-K

T -E-163
From: Margery A. Cassidy, Environmental Engineering Department
Date of Contact: 11/26/86
Contacted by: Telephone

Company/Agency: Cal-Compack Food RECE‘VED

4906 West First Street

Santa Ana, California 42702 aue . 1997
Telephone Number: 714) 775-7757 OAQPS AIR
P (714) DOCKET CONTROL ROOM

Person(s) Contacted/Title(s)

Frank Lamb, Plant Manager

CONTACT SUMMARY:

Mr. Lamb was contacted for clarification of the information submitted in
response to the EPA information response on ethylene oxide.

Mr. Lamb said that the scrubber, which was reported as an emission
control device, is not a "scrubber" per se. It is an optional piece of
equipment (part of the system) supplied by Vacudyne (the manufacturer of the
sterilization chamber). When the gas is removed from the chamber with a
vacuum pump it is run through a countercurrent spray of water. The ethylene
oxide and water are then pumped to the sewer in a closed system.

Mr. Lamb did not have any model number so I asked him for the address and
telephone number for Vacudyne so that we could discuss efficiencies with them.

Vacudyne Corporation

375 East Joe Orr Road
Chicago Heights, I1linois
Telephone: (312) 757-5200

PR
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CONTACT REPORT--MRI Project No. 7723-K

o -E—-|6¢
From: Vicki M. Soltis, Environmental Engineering Department
Date of Contact: 11/26/86 ;
Contacted by: Telephone RECEIVED
Company/Agency: Cook Incorporated AUS 2 5 1997
925 S. Curry Pike
Bloomington, Indiana 47401 DOCKE?é%ﬁSréL\(')T ROOM

Telephone Number: (812) 339-2235
Person(s) Contacted/Title(s)

Larry Price, Engineer

CONTACT SUMMARY:

Mr. Price was contacted for clarification of information submitted in
response to the EPA information request on ethylene oxide.

I asked Mr. Price for information which would help determine the break-
down for the ethylene oxide use per chamber. (Ethylene oxide was reported as -
a combined 8,982 1b/yr for Chambers 6 and 3.) Mr. Price could not give a
breakdown other than what was reported, that is, the size of Chamber No. 6 is
approximately 3 times that of Chamber No. 3 and Chamber No. 6 is used
approximately 2 times as often. Therefore, assuming that the same
concentration of ethylene oxide is used in both chambers, ethylene oxide use
is approximately 6 times greater for Chamber No. 6 as Chamber No. 3.

I also checked on the accuracy of the gas mixture reported to be used
(102,070 1b/yr). It appears that the decimal point was in the wrong place for
either total gas used or net ethylene oxide used (which was incorrectly
calculated at 88 percent of total = 89,820; and reported as 8,982.) Mr. Price
stated that 102,070 is the correct amount.

Based on the above information, I calculated the amount of gas mixture
used for Chamber No. 6 to be 87,489 1b/yr and the net ethylene oxide
(12/88 mixture used) to be 10,499 1b/yr. Calculated values for Chamber No. 3
are 14,581 1b/yr of gas mixture and 1,750 1b/yr of ethylene oxide.

7723-3/5



CONTACT REPORT--MRI Project No. 7723-K A'88"'03

- F —(65
From: Margery A. Cassidy, Environmental Engineering Department
Date of Contact: 11/26/86 ]
Contacted by: : Telephone RECEIVED
Company/Agency: Spicecraft pUG 2 § 1997
Flottman Road
Gerald, Missouri 63037 OAQPS AIR

DOCKET CONTROL ROOM
Telephone Number: (314) 764-3396

Person(s) Contacted/Title(s)

Tom Barry, President

CONTACT SUMMARY:

I called Mr. Barry to ask him more about their sterilization process
since the process is different from the typical chambers. He said that it is
similar to the Sterijet system but their system is another patented system.
They treat each individual product or unit with a polyethylene liner in the
vessel. The liner is sealed with the product or unit enclosed and then
sterilized. They use an explosion-proof two-way vacuum pump and any ethylene
oxide that is left at the end of the cycle is transferred to the water wash
("scrubber").

Both the controlled and uncontrolled sections of the Section 114
Information Request form were filled out because the uncontrolled information
represents the part of the process when a given unit is being treated
(0.1 minute cycle) and the controlled information represents the time between
cycles when the recirculation of the ethylene oxide to the scrubber occurs
(0.02 minute cycle).

7723-4/2



v RECEIVED

sy 251987 CONTACT REPORT--MRI Project No. 7723k '

-E- (¢
AQPS AIR
DE)"(ﬂGE9 CONTROL Rom@lacqueline Glanville, Environmental Engineering Department

Date of Contact: 11/26/86

f—— .

Contacted by: Telephone fCOHFGﬁwAﬂOhL____-_— T
Company/Agency:  Vacudyne Corp. i ——— T
375 East Joe Orr Road ;stw,wo: T
Chicago Heights, I11inois 60411 j' B
Telephone Number: (312) 757-5200 e ——
WRITTEN
Person(s) Contacted/Title(s) VERBAL [
NONE (3
Ron Greeno, Product Manager s

CONTACT SUMMARY:

Mr. Greeno said water is required to (1) cool the gas down to 0°F in the
chiller, (2) keep the seal 1iquid at 90°F in the compressor, and (3) cool the
drier bed from 375°F after every second reclamation. The chiller is similar
to an air conditioner (a heat exchanger and compressor) and circulates

ethylene glycol at -15°F.

Mr. Greeno noted that the condenser is operated at 50 psig. The ethylene
oxide/chlorinated fluorocarbon (EO/CFC) gas mixture is then passed through the
chiller where it is cooled as a liquified gas to 0°F at a pressure of

20 psig.

Mr. Greeno said that the control efficiency for both the EO and CFC
ranges from 60 to 95 percent. The EOQ and CFC will condense at the same
conditions of pressure and temperature even though the boiling points of the
two substances are different.

I asked Mr. Greeno how many cycles does the system go through to achieve
a control efficiency of 95 percent. Mr. Greeno said that this could be
determined from the flow rate through the system (60 ft”/min) and the chamber
volume (approximately 60 ft~).

The holding tanks are actually a series of accumulator, blending, and
storage tanks. The accumulator tank holds the recovered liquid at a low
temperature while the process is recycling the gas. When the recycling is
stopped, the liquid from the accumulator is pumped to the reblend tank and
analyzed for EO and CFC and brought up to specifications by the addition of
either EO or CFC. The accumulator and reblend tanks are maintained at 20 to
30 psig and are cooled by the chiller to about 10°F. After this, the
liquified gas is pumped to a storage tank that serves as a storage cylinder
and compresses the gas to 60 psig at ambient temperature.

Ethylene glycol is used as the seal 1iquid in the compressor and in the
chiller. Approximately 20 gallons of ethylene glycol are sealed in the
compressor permanently and about 110 gallons of ethylene glycol are
recirculated in the chiller. .

7723-2/2
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The electricity requirements of the system are 105 kWh per every
90 minute cycle.
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CONTACT REPORT--MRI Project No. 7723-K A-BSEQS

O -€~1(47
From: Vicki M. Soltis, Environmental Engineering Department
Date of Contact: 12/3/86
Contacted by: Telephone
RECEIVED
Company/Agency: The Jackson Laboratory
Otter Creek Road AUG 2 5 1997
Bar Harbor, Maine 04609 T
OAQPS AIR :
Telephone Number: (207) 288-3371 DOCKET CONTROL ROOM

Person(s) Contacted/Title(s)

Robert Jones, Safety Officer

CONTACT SUMMARY:

Mr. Jones was contacted for clarification of information submitted in
response to the EPA information request on ethylene oxide. I asked Mr. Jones
about the sizes and comparative usage times for the three sterilizers. (No
sizes and only total ethylene oxide used, 562 1b, for all chambers were
reported on the Section 114 information request.)

Mr. Jones provided the chamber sizes:

1. 20"x17"x3'
2. 2'x3'x5!
3. 3.5'x3'x7!

Each chamber is used an average of three times per week with the same
ethylene oxide concentrations.

CONFIRMATION__MAL  Zo 198
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From:
Date of Contact:
Contacted by:

Company/Agency:

Telephone Number:

CONTACT REPORT--MRI Project No. 7723-K

A-88-03

a —E- 168

Vicki M. Soltis, Environmental Engineering Department

12/4/86

Telephone RECE!VED
Creative Care Systems, Inc. AUG 2 61997

8 Hixon Place '
Maplewood, New Jersey 07040 OAQPS AIR

(201) 762-4800 DOCKET CONTROL ROOM

Person(s) Contacted/Title(s)

Gilbert M. Barcus, General Manager

CONTACT SUMMARY:

Mr. Barcus was contacted for clarification of information submitted in
response to the EPA information request on ethylene oxide.

. Mr. Barcus first stated that use of the sterilizer was discontinued in
June of 1986 and the sterilizer will not be used in the future. Creative Care
Systems now has a contract with Griffith Microbiotrol in Levittown,
Pennsylvania to sterilize the custom medical trays which they produce.

Mr. Barcus could not provide estimates of the stack height and stack

diameter.
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RECEIVED

CONTACT REPORT--MRI Project No. 7712-K T —E- 69

aue 2 51997

A-88-03

From: OAQPS}“%_RdHWFon Srebro, Environmental Engjneering Department

DOCKETCONTRO
Date of Contact:

Contacted byr

Company/Agency:

Telephone Number:

12/29/86
Telephone

National Distillers and

Environmental Safety Department |_

- 11500 Northlake Drive

Cincinnati, Ohio 45249
(513) 530-6798

Person(s) Contacted/Title(s)

Bob Brunson

CONFIRMATION___ ¥ -§ - €7

Chemical r%é?Bf“SL

WRITTER X
VERBAL ]
NONE [J

CONTACT SUMMARY:

National Distillers does not use ethyiene oxide in sterilization

processes.
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RECEIVED

aue 7 o 1997

QAQPS ég“_ roOM

DOER@T’CONT
Date of Contact:

Contacted by:

Company/Agency:

CONTACT REPORT--MRI Project No. 7723-K

A-88-03

o -e-1%o

Sharon Srebro, Environmental Engineering Department

01/20/87
Telephone

Chemrox, Inc.

- nme.

conrirvation_ £ 10 ]8T

s .
RESPONGE

217 Long Hills Crossroads
Shelton, Connecticut 06484

Telephone Number: (203) 926-9081

Person(s) Contacted/Title(s)

Pankajh Desai, Vice President of Sales and Marketing

CONTACT SUMMARY:

Mr. Desai was contacted about the following: (1) the Chemrox system for
the condensation/reclamation of CFC-12 and (2) the use of a nitrogen and
ethylene oxide (EO) mixture for sterilization.

The following points were discussed regarding the CFC reclamation
system.

1. Developmental stage of CFC reclamation system--Mr. Desai said that
the development of the system has been completed and that the tests currently
being conducted are the fine tuning of the system's mechanical components.
The first unit will be installed sometime this summer at a facility in

Missouri.

2. Reduction of moisture and acid content--The Chemrox reclamation
system is designed to recover CFC emissions from the exit stream of an acid-
water scrubber, which is used to remove EO at a certain efficiency. Chemrox
has a contract with Union Carbide to purchase the recovered CFC-12 from its
units. According to Mr. Desai, Union Carbide has set fairly strict standards
regarding the EO and water content of the recovered CFC-12. Also, water can
cause icing in the condenser. Therefore, the Chemrox system includes a
dessicator to reduce the water content before the gas stream enters the
compressor. Mr. Desai said that the acid level of the scrubber exit stream is
minimal and that any acid present would be reduced in.the dessicator because

the acid would be in aqueous solution.

3. System pressurized--Yes. However, Mr. Desai stated that at this time
he is not allowed to release information regarding the operating pressures.

4. Can the system handle fluctuating flows and cyclic operation?--Yes.
The system was designed for those types of operating conditions.

5. Recovery efficiency--Mr. Desai stated that the system is currently
designed such that it may or may not be cost effective to operate the system
after the first evacuation of the chamber depending on the sterilization cycle

7723-1/2
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parameters. (However, the system can be modified to operate at a control
efficiency level if a CFC-12 regulation is developed.) The system removes
>90 percent of the CFC contained in the first evacuation. The percentage of
CFC recovered from the total amount used depends on the evacuation
procedure. Mr. Desai said that typically, approximately 80 percent of the
total CFC used is discharged during the first evacuation. Therefore,
approximately 70 to 75 percent of the initial CFC charge is recovered during
the first evacuation.

6. Operating costs--Total direct operating costs (including electricity
and dessicant) are about $0.017 per pound of CFC-12 recovered. The system is
fully automatic; therefore, labor costs are minimal.

7. Expected life of system--Approximately 10 years.

8. Can_the system be used with small sterilizers?--Yes. Technically
feasible but not cost effective.

The following points were discussed regarding the use of N, and EO
mixture for sterilization.

1. Chamber modifications--This mixture can be used in chambers ‘that are
designed for 12/88 (E0/CFC-12). Although the N,/EQ mix used in the chambers
during sterilization is nonflammable, Chemrox recommends modifying the chamber
instrumentation and controls to be explosion-proof because of the use of pure
EQ in the lines. (The chambers proper do not require any modifications.)

Mr. Desai stated that all of Chemrox's clients who have converted to N,/EO
mixtures have made these modifications. He did not give a cost but said that
the changes were very cost effective with a payback period in some cases of
about 6 months. (The payback period is dependent on the amount of sterilant

gas used.)

2. Process description--The sterilization chamber and gas feed lines are
purged with pure N, prior to sterilization in order to remove as much oxygen
as possible before the pure EO is added. The number of purges depends on the
sterilizing EO concentration required and on the amount of vacuum allowed for
the sterilization process. (The deeper the vacuum, the fewer the purges
required. However, some products cannot withstand an extremely low vacuum.)
Then, pure EO is added to the N, in the chamber until the desired sterilizing
parameters are obtained. The operating pressure also depends on the EO
concentration and the products ability to withstand a vacuum. The pressure is
always negative and can be as low as 2 in. Hg vacuum. The complete cycle (N,
purges and sterilizing) is conducted under negative pressure.

3. Cost effectiveness--Mr. Desai said that because N, is so much cheaper
than CFC-12 (about $0.10/1b N, as compared to $0.75/1b CFC-12) the cost per
sterilization load is much lower with this process.

7723-1/3



CONTACT REPORT--MRI Project No. 7712-K

A-88-03
-

-E -1

From: - = '_ Sharon Srebro, Environmental Engineering Department

RECEIVED

Company/Agency: Union Carbide, Linde Division AUG 26 1997
Post Office Box 6744
S AIR
Somerset, New Jersey 08873 J. . OATEAG! roow

Telephone Number: (201) 271-2618

Date of Contact: @ 1/22/87

Contacted by:-HA‘_ Telephone

Person(s) Contacted/Title(s)

Chip Woltz, Product Manager

CONTACT SUMMARY:

Mr. Woltz was contacted about the prices of pure ethylene oxide, 12/88
(EO/CFC-12), and 10/90 (E0/CO,). He said that he could not give an exact
price because the price range varies so widely depending on quantity ordered
and type of container. However, he said that approximately $1.10/1b is a )
typical mid-range price for all three products.

g !
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CONTACT REPORT--MRI Project No. 7723-K A“88‘“@3
I —-€E-132

From: - . Sharon Srebro, Environmental Engineering Department

Date of Contact: 02/03/87

Contacted by: — - Telephone REGE“’ED

Company/Agency: Vacudyne Corp.
375 E. Joe Orr Road AUG 25 1997
Chicago Heights, I1linois 60411 :

JAQPS AIR
Telephone Number: (312) 757-5200 DOCKE'LI‘)%%NTROL ROOM

Person(s) Contacted/Title(s)

Dick Matthews, Marketing and Sales Director

CONTACT SUMMARY:

Mr. Matthews was asked about the Vacudyne "scrubber", reportedly the
control device used by one respondent to the EPA information collection )
request on the use of ethylene oxide (EO) in sterilization chambers. He -
replied that Vacudyne does not manufacture a scrubber for the control of EO
emissions. He said that the device referred to is probably the liquid-gas
_separator located on the vacuum pump assembly and is not considered an
emissions control device. Mr. Matthews said that ethylene oxide is absorbed
into the pump water and then sent down the drain with Tlittle or no conversion
of EO to ethylene glycol.

[

CUNTIRFATION

VERBAL []
NONE 4T

)
WRITTEN [0 i
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CONTACT REPORT--MRI Project No. 7723-K

A-88-03

-173

From: . Jacqueline Glanville, Environmental Engineering Department

Date of Contact: 2/10/87

Contacted by: _ s Tg]ephone REGE‘VED

Company/Agency: Union Carbide

Linde Division g o 4997
Post Office Box 6744 AR
Somerset, New Jersey 08873 AQPS

y DOGKET GONTROL ROOM

Telephone Number: (201) 271-2618
Person(s) Contacted/Title(s)

Chip Woltz, Product Manager

CONTACT SUMMARY:

Mr. Woltz stated that any E0/CO, mixtures equal to or greater than
20 percent (by weight) EO should be treated as flammable (e.g., 20/80, 30/70,
80/20). Mr. Woltz noted that there is a very small market for 20/80 and
30/70. They are aware of only one customer that uses 80/20.
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CONTACT REPORT--MRI Project No. 7723-K A"’Sg@g

7 - — 174
From: Vicki M. Soltis, Environmental Engineering Department
Date of Contact: 2/18/87
Contacted by: Telephone RECEHVED
Company/Agency: Barnes Hind, Inc. N
895 Kifer Road AUG 2 & 1897
Sunnyvale, California 94086 OAQPS AIR

DOCKET CONTROL ROOM
Telephone Number: (408) 736-5462

Person(s) Contacted/Title(s)

Janet Patzman

CONTACT SUMMARY:

Ms. Patzman was contacted for clarification of information submitted in
response to the EPA Section 114 information request on ethylene oxide.

I asked Ms. Patzman about the use of pure ethylene oxide at the
facility. Ms. Patzman said that pure ethylene oxide is not used as a
sterilant but, if needed, is added to the ethylene oxide/CFC-12 mixture after
reclamation to bring the mixture to a 12 percent concentration (weight basis)
of ethylene oxide.

I also asked Ms. Patzman if there was a drain on the system that was a
source of ethylene oxide emissions. Ms. Patzman said that there are no drain
emissions.

Ms. Patzman provided the following additional information. The
reclamation system involves condensation of the ethylene oxide first, then
condensation of CFC-12. The ethylene oxide and CFC-12 enter a reblend tank
where the concentration is monitored and CFC-12 or ethylene oxide is added as
needed.
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1 RESPONSE

: WRITTEN O
| VERBAL O

NONEZ"
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CONTACT REPORT--MRI Project No. 7723-K

A-88-03
o

—€ -(?75
From: Richard V. Crume, Environmental Engineering Department

Date of Contact: 3/2/87

Contacted by: Telephone

Company/Agency: Sterilization Services of TennesseREGE“’ED

2396 Florida Street _ 7
Memphis, Tennessee 38109-2563 pites 7 99

Telephone Number: (901) 947-2217 AQPS AR
P (o) DOCKE‘?‘ CONTROL ROOM

Person(s) Contacted/Title(s)

Mr. Pat Adams, General Manager of Sterilization Services

CONTACT SUMMARY:
Mr. Adams was asked the following questions:
QUESTION: What growth is expected to take place in the contract

sterilization industry through the year 2000 in the absence of any additional *
federal requlations? :

RESPONSE: A growth rate of about 30 percent above 1986 levels is
expected over the next 5 years (i.e., a rate of approximately 6 percent per
year), followed by a growth rate of 4 to 5 percent per year above 1986 levels
through the year 2000.

It is expected that growth in 12/88 use will parallel any growth in
business (i.e., growth in the volume of products sterilized). Any new
regulations would probably have the effect of increasing contract
sterilization business, but the increase in 12/88 use may not be as great.
This is because there would be a trend to replace 12/88 with pure EO,
nitrogen/EQ, 10/90, and gamma radiation.

The use of pure EO and 10/90 may not be feasible for some products. For
example, the "hottest" item today in the hospital sterilization field is the
sterilization of "custom kits." (These are customized kits of surgical tools
and supplies.) Due to the fact that these kits cannot be sterilized at Tow
vacuum or high pressure, pure EO and 10/90 cannot be used. According to
Mr. Adams, the use of nitrogen would not be expected to present any product
problems but testing might be required on some products; however, he did not
elaborate on this.

Another problem with the use of 10/90 as a replacement gas is that
existing chambers cannot be modified to withstand the required higher
operating pressure. Chambers built to use 12/88 are not ASME coded. ASME
coding is required for vessels exceeding 15 psi. Chambers used with 10/90
must be designed and built with ASME materials and per ASME code.

Currently about 60 percent of commercial sterilization is performed using
gaseous steriliants. This is expected to decrease to about 50 percent within
several years.

7723-5/1
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The FDA has performed informal studies of commercial sterilization
growth. The contact there is: Andrew Lowrey, Small Manufacturers Assistance

Administration.

QUESTION: What is the cost to sterilize a load of products?

RESPONSE: The costs are presented below.
Range: $0.60/cu. ft. to $1.50/cu. ft.

Averages: $0.90/cu. ft. (Pure EO)
$1.30 to 1.40/cu. ft. (12/88)

These costs will vary according to the volume handled per year. Note that any
new federal regulations would probably affect prices.

Bulk 12/88 and pure EO are approximately the same price. However, 12/88
is more expensive to use because: (1) four times as much 12/88 is required,
compared to pure EO, for the same load (12/88 contains about 27 percent EO by
volume); and (2) a longer sterilization time is required for 12/88, compared
to pure EO, due to the diluent effect that results from freon competing with
EQ to penetrate the product packaging.

QUESTION: What is the salvage value of old sterilization chambers?

RESPONSE: Once a chamber has reached the end of its useful lifetime, it .
is sold for scrap metal. Its value to Sterilization Services is significantly
less than 1 percent of the original capital investment.

WRITTEN =
VERBAL 7
NONE 73
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CONTACT REPORT--MRI Project No. 869216-K A"’88"@3
I - — 176
From: Vicki Soltis, Environmental Engineering Department

Date of Contact: 3/2/87 REGE‘VED

Contacted by: Telephone AUG 2 & 1997
Company/Agency: Health Industry Manufacturers Association(JAst/uR M
1030 Fifteenth Street, N.W. DOCKET CONTROL ROO

Washington, D.C. 20005-1598

Telephone Number: (202) 452-8240
Person(s) Contacted/Title(s)

James F. Jorkasky, Director, Manufacturing and Quality Programs

CONTACT SUMMARY:

Mr. Jorkasky was asked the following questions about sterilization in the
health industry:

Question: What change in the number of sterilization facilities in the
health industry is expected through the year 2000 in the absence of any

additional regulations?

Response: In 1983, 132 HIMA member facilities operated 351 sterilizers
(OSHA position paper). MRI's analyses of the responses from a survey
conducted by HIMA in response to EPA's regulatory initiatives on ethylene
oxide (EO) showed that, in 1985, 95 member facilities operated 252 sterilizers
(HIMA survey). The results of a new survey were expected in September 1987.
The number of facilities in the health industry performing sterilization using
EO is decreasing as facilities consolidate or cease operations. A further
decrease in the number of facilities is expected from 1985 to 1987. After
1987, the number of facilities performing EQ sterilization may stabilize,
unless further regulatory initiatives on EOQ are promulgated.

Question: What change in the use of 12/88 is expected through the year
20007

Response: Mr. Jorkasky suggested calling Steven Conviser, a manager at
the Linde Division on Union Carbide in Sommerset, New Jersey,
(201) 271-2602. Also, some facilities are switching to pure EQ because of
better cycle control and the development of CFC regulations.

Mr. Jorkasky also provided the following information about the
sterilization industry.

A. Information about sterilization using Cobalt-60 radiation:

1. Environmental groups are trying to force passage of stringent
requirements for the transport of Cobalt-60. This and a concern about the
safety of radiation workers and communities around such facilities could
affect growth of sterilization using radiation.

CFCl1-1/1
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2. In-house radiation sterilization is extremely expensive; approximately
$5 million to build and supply a sterilization facility using gamma
radiation.

3. Johnson & Johnson and Sherwood Medical are examples of large medical
device manufacturers having in-house radiation sterilization capability.

4. The only supplier of Cobalt-60 is Atomic Energy of Canada Limited
(AECL). Cobalt-60 is a by-product from the Canadian nuclear industry; the
U.S. nuclear industry does not produce Cobalt-60. The supply of Cobalt-60 is,

therefore, not relijable.

5. Not everything can be sterilized with radiation. Plastics may degrade,
discolor, or become malodorous.

6. Of the approximately 15 to 20 billion products sterilized in the U.S.
per year, 60 to 70 percent are sterilized with EO and 30 to 40 percent with

Cobalt-60.

B. Information on other alternatives to EQO sterilization:

1. Product changes--chemical companies are working on developing plastics
that are super heat resistant. These plastics could be sterilized with
steam. However, since medical products are final packaged before
sterilization, packaging may 1imit steam sterilization of such plastics.
Also, there are many products for which the composition cannot be changed.

2. Sterilant changes--formaldehyde (which is a "high-Tevel disinfectant")
and chlorine dioxide (experimental at this point) are possible alternatives.
However, the safety of formaldehyde is currently in question by OSHA and EPA,
and further information is needed on chlorine dioxide.

C. Contacts:

1. Bahhar Gidwani, Investment Analyst
Kidder Peabody
(212) 510-3816 (New York City)
May 1986 report

2. John Masefeld, Ph.D., President
Isomedix--major contract radiation sterilization corporation,
12 facilities in the U.S.
(201) 887-4700 (New Jersey)

3. Allan Chin, President
Radiation Sterilization, Inc.--major contractor
(415) 854-2800 (Northern California)

4. CFC Alliance--group of CFC producers and users who are looking at

regulatory issues.
(703) 841-9363 (Arlington, Virginia)
(1981 document sites 14 uses of freon by HIMA members)

CFC11-1/2
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Robert Morrissey, Director of Sterilization

Ethicon, a Johnson & Johnson company using irradiation and
researching chlorine dioxide
(201) 218-3175
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TELEPHONE CONVERSATION SUMMARYF*EE

DATE: April 16, 1987 auG 2 51997
NAME OF PERSON: Michael DeMarco, JH141 OAQPS AR
ORGANIZATION/COMPANY : Johnson and Johnson, Inc. M
ADDRESS: 501 George Street DOCKET CONTROL ROO

New Brunswick, NJ 08903
TELEPHONE NUMBER: (201) 524-8206
SUBJECT OF CONVERSATION: Cost of production for commercial sterilization
facilities

SUMMARY : *The ratio of the cost of sterilization to the total cost of
production for the sterilized products is 3 percent.

*It 1is possible that smaller facilities would be affected by an increase in t
cost of sterilization and would need to send products to contract facilities
for sterilization.

*Cost for scrubber installation:

Capital costs: $542,000
Operating costs: $93,000

e (DM

3

)

L

I

U




A-88-03

ACT REPORT--MRI Project No. 7723-K
CONTAC roje o v/

From: .~ _ Sharon Srebro, Environmental Engineering Department
Date of Contact: @ 5/7/87
Contacted by: - - Telephone

Company/Agency: Vacudyne Corporation RECE\\’ED

375 E. Joe Orr Road

Chicago Heights, I11inois 60411 AUG 2% 1997
Telephone Number: (312) 757-5200 OA%PNST%\ORLROOM
Person(s) Contacted/Title(s) DOCKET ©

Jerry Dzwierzynski, Project Engineer

CONTACT SUMMARY:

Mr. Dzwierzynski was contacted about the type of vacuum pump systems used
by facilities that have Vacudyne condensation/reclamation units. He stated
that Sterilization Services of Tennessee and Sterilization Services of o
California have closed-Toop recirculation systems on their vacuum pumps. He °
does not know what type of vacuum pumps are used at other facilities that have
the Vacudyne reclamation unit. Mr. Dzwierzynski said that if a facility is
currently using a once-through water-sealed vacuum pump, the Vacudyne
reclamation unit could easily handle the increase in flow if a closed-loop
recirculation system were installed.

Mr. Dzwierzynski said that Vacudyne recommends that facilities purchasing
the reclamation unit modify their vacuum pumps to use recirculating water.
Vacudyne sells the materials required for this modification.

CONFIRMATION ,
!
i
{

t
VIRITTER (] 3
VERBAL [ o
NONE 41 |

7723-1/5



From:
Date of Contact:
Contacted by:

Company/Agency:

Telephone Number:

A-88-03

CONTACT REPORT--MRI Project No. 7723-k L —E /71

Vicki M. Soltis, Environmental Engineering Department

- 3/13/87

Telephone

Lederle Laboratories, Division REGE“’ED

American Cyanamid Company
North Middletown Road 7 - 1997
Pearl River, New York 10965 ann 2 o 199

) 0AQPS AIR
(914) 735-5000 DOCKET CONTROL ROOM

Person(s) Contacted/Title(s)

Janet Regan, Environmental Engineer

CONTACT SUMMARY:

Ms. Regan was contacted for additional information about the ethylene
oxide emission control device used at Davis & Geck, Division American Cyanamid
Company in Manatu, Puerto Rico. .

Ms. Regan provided the following informaticn:

- the scrubber is used to control ethylene oxide stack emissions by
‘washing" the ethylene oxide with water to the drain.

e the 85 percent efficiency reported on the 1985 HIMA survey is the
estimated amount of ethylene oxide that enters the drain.

the chemical reaction of Et0 and water produces ethylene glycol. The
reaction is affected by contact time; we have no data regarding con-

version.
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CONTACT REPORT--MRI Project No. 7723-K

&~ |20
From: Vicki Soltis, Environmental Engineering Department
Date of Contact: July 8, 1987
Contacted by: Telephone ;—H NE— :;‘18;;1

Company/Agency: John Zink Company
4401 South Peoria Avenue
Post Office Box 702220 ;
Tulsa, Oklahoma 74170 LN ZEULSonS

Telephone Number: (918) 747-1371 ; L
: \Eﬂ&\.ﬂ
Person(s) Contacted/Title(s) L

Brian Duck, Engineer

CONTACT SUMMARY:

Mr. Duck was contacted for information about the use of flares to control
emissions from sterilization processes that use ethylene oxide/carbon dioxide
(E0/CO;) gas mixtures. Mr. Duck stated that there are no problems associated
with the use of flares and EQ/CO, sterilants; however, safety precautions must
be taken. The products of combustion would be C0,, H,0, and N,; only a small
amount of CO (ppm) would be produced. Flares are not recommended for use with

EQ/CFC-12 mixtures because of toxic by-products.
EECEWED

aitr 0 1997
s a2 AIR
A GHTROL ROOM
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MIDWEST RESEARCH INSTITUTE

CONTACT REPORT -- MRI PROJECT NO. 8692-16

From: Martha E. Upchurch
Environmental Engineering Department

Dat f C : ly 24, 87
ate o ontact (;zvi’sed Aiz‘ust 18, 1987 REGE‘VED

1997
Contacted by: Telephone AUG 26
s AR
Company/Agency: Radiation Sterilizers, Inc. KE?%%RHROLROOM
3000 Sand Hill Road - 4-245 DOC

Menlo Park, California 04025
Telephone: 415/854-2800
Contact/Title: Mr. Allan Chin, President

Mr. Chin discussed the gamma radiation (GR> process, applications,
market history and trends, and costs. He also compared GA with ethylene
oxide (EO) and beta electron sterilization techniques.

The source of GR 1s cobalt 60 or sesium—-137. The material is
housed in a concrete radiation cell that is 6 to 6-1/2 feet thick.
These rooms typically are free standing or located within a large
manufacturer’'s facility.

The product is transported by conveyor into the radiation
room, 1is exposed uniformly to the rays, and then is transported
out of the room. The gamma rays do not leave any residual in the
product; thus, the material is immediately available for use.

The amount of radiation applied is controlled by the speed of the
conveyor and the amount of isotope in the room.

Gamma radiation became commercially viable in 1978 as a result
of EPA’s announcment of the mutagenicity of EO. Since that time,
industry growth has fluctuated: growth was slow from 1978 to 1980, and
rapld from 1981 to 1983. The years 1983 to 1985 were down because the
supply of cobalt in Canada (supplier to the U.S. gamma radiation
industry) ran out. Vith adequate cobalt supply since 1985, the
industry has experienced rapid growth. Mr. Chin indicated that, having
"learned its lesson,” Canadian suppliers of cobalt will not permit
another shortage.

Mr. Chin estimates that about 50 percent of the market currently
is using GR and that 70 to 80 percent will be doing so within the next
3 to 4 years, a rapid conversion for an industry considered to be
conservative. From 50 to 60 percent of the contract sterilization
market uses GR.
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Gamma radiation is more economical than EO sterilization. Costs
for GR are based on units of cubic feet (ft3) of product and are
determined by the amount of radiation needed; that is, by the level of
contamination. A rule of thumb would be a range of $.60/ft3 for 1
million rads to $1.20/ft3 for 2-1/2 million rads applied.

Gamma radiation capacity is now adequate for industry needs. Mr.
Chin estimates that currently there is GR capacity avallable such that
no new facilities would need to be constructed for the next 5 years
and the 70 to 80 percent of the market mentioned above that will be
using GR within the next 3 to 4 years can be accommodated. Users of EO
protested regulation on the basis that they would be put out of
business because there was no alternative to EC use. However, the EPA,
OSHA, and the FDA now are able to regulate EO more strictly because GR
is availlable in sufficient capacity.

Products that may be sterilized by GR include all disposable
medical devices (e.g., plastic, fabrics) that go into an operating room
in 2 hospital.X Mr. Chinn mentioned two or three compounds, Teflon,
some poly—-propylene, and acetyl delrin, that cannot withstand GR.

The FDA prohibits GR sterilization of any products containing alcchol.
Because use of EO is such a problem, hospitals are purchasing
ready—-to—use kits for certain procedures (e.g., tracheotomy>. Some of
these kits may contain alcohol swabs. The plastics industry is making
its products radiation stable and many are now available. Mr. Chin
noted the many more ads in trade journals for stable plastic products
compared to the few in past years. The packaging industry also is
working to develop products that withstand GR.

In addition to medical supplies and devices, GR is used
on commercial products (infant toys, clean room garments), cross-
linking plastics, cosmetics, composite wood flooring, and
food packaging (millk cartons, cream containers). Gamma radiqayon
also is used for food irradiation and gem enhancement.

In the absence of EO and/or CFC regulation, current users
will stay with EO because they have the equipment and it is paid for.
However, much of this equipment is antiquated and, thus, dangerous (e.g.
leaks). These users will be slow to switch to GR, If EOQO and/or CFC are
regulated, the impact on the GR industry would depend on the level of
regulation. An outright EO ban would mean rapid growth. Mr. Chin
estimates that 75 to 80 percent of the contract sterilization market
would be using GR in 1 to 1-1/2 years under a tight EO and/or CFC
regulation.

The GR industry is strictly regulated. It is governed by
the NRC or an authorized State agency, and FDA and OSHA regulations
also must be complied with. The industry is constantly monitored, and
licensing by the NRC can take from 6 to 12 months after detailed reports
are filed. Mr. Chin offered a challenge for anyone to detect an unsafe
level of radiation in RSI facilities and sald that there is no risk of
worker expaosure.
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Mr. Chin explained that beta radiation is machine generated,
very high energy, very rapid radiation. The dosage that beta can
accomplish in seconds may take GR as long as 24 hours. However, at 1
million electron volts, GR will penetrate 5 to 6 feet of water
easlily; beta cannot penetrate even 1 inch of water at that voltage.
Thus, the difference between the two methods concerns speed and depth
of penetration. For another example, Mr. Chin said that beta can

sterilize thin, small items (one pair of gloves) very, very quickly,
but gamma can handle an entire carton of gloves. Mr. Chin belileves
that GR offers greater customer satisfaction, flexibility, and economy.

Mr. Chin was extremely cooperative and patient during this
lengthy conversation. His comments and information are valuable
contributions to the project.

August 18, 1987: Revised per Mr. Chin's comments.
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From: Gail Taylor, Environmental Engineering Department
Date of Contact: 7/31/87 CONFIRMATioH___ @ [T lg7 ]
Contacted by: Telephone _-“___w___‘*~“"n“~_w_;l ' ;
Company/Agency: Linde Division of Union Carbicéfégﬁﬁﬁﬁétion“«m“_wm_“%«_”mn_-g
100 Davidson Avenue Rl N M
Post Office Box 6744 B CEIVED!
Somerset, New Jersey 08873 WRITTEfy s i
VERSAC'LT™ #1997 |
Telephone Number: (201) 271-2618 NONE O
D a ey ¥
Person(s) Contacted/Title(s) MG e “ONTROL ROOK

Steve Conviser, Business Manager and Chip Woltz, Product Manager

CONTACT SUMMARY:

I called Mr. Woltz to inquire about operating pressures and the
feasibility of substituting Carboxide™ (10/90 E0/C0,) in existing Oxyfume™ 12
(12/88 EO/CFC-12) chambers. He agreed to answer my questions with the
assistance of Mr. Conviser, his supervisor.

Mr. Woltz stated that most sterilization cycles using pure ethylene oxide
(EO) operate at a pressure below 1 atm, approximately 10 psia. Different
sterilization cycles using combinations of EO and nitrogen or carbon dioxide
(CO;) could operate at higher pressures. The operating pressures for
Oxyfume™ 12 cycles range between 10 to 13 psig depending on the depth of the
prevacuum. The few sterilizers that use Carboxide™ operate at approximately

30 psig.

Mr. Woltz stated Carboxide™ requires high operating pressures to ensure
that a high concentration of EOQ penetrates the products. Unlike Oxyfume™ 12,
which is 27.3 percent EO by volume, Carboxide™ is 10 percent by volume.
Carboxide™ is shipped at 750 psig and 70°F due to the high vapor pressure of

€0,.

Mr. Woltz and Mr. Conviser agreed that substituting Carboxide™ in
existing Oxyfume™ 12 chambers and operating these chambers at their design
pressures (approximately 15 psig) for longer exposure times was feasible.
However, both gentlemen voiced the following concerns over the effectiveness

of this substitution.

First, Mr. Conviser assumes that since Oxyfume™ 12 has 2.5 to 3 times the
amount of EO as Carboxide™, the product exposure time would be 2.5 to 3 times
Tonger at the Oxyfume™ 12 operating pressure. Mr. Conviser stated that the
substitution would require revalidation for each product to check EO
concentration levels and determine new exposure time to ensure steriliza-
tion. He stated that many industries operate their sterilization chambers
constantly. An increase in exposure time would decrease the throughput by 50
to 60 percent, making the substitution prohibitive.

CFC11-2/1



2

Second, Mr. Woltz stated that chamber replacement would be required if
Carboxide™ was used at 30 psig. The existing chambers are not ASME vessels
and are not designed to operate at that pressure.

Third, the piping from the cylinder to the chamber would require
replacement to accommodate the 750 psig from the Carboxide™ container. The
current piping is typically rated at 150 to 250 psig.

Fourth, both gentlemen voiced concerns over the retraining of personnel
to handle the higher pressurized containers. Mr. Conviser stated that
hospital sterilization chambers are typically operated by nontechnical
personnel, and accidents occur despite the training these personnel receive.
Both gentlemen agreed that the potential safety problems (increase in
accidents and injuries) and the retraining would require a "phenomenal" effort
from both suppliers, manufacturers, and hospitals.

Fifth, Mr. Woltz stated it is difficult to maintain the concentration of
the 10/90 mixture of Carboxide™ as it is withdrawn from the cylinder.
Oxyfume™, however, maintains a constant concentration during this process.
Fumigation procedures can tolerate a variation in concentration; sterilization
procedures cannot. Mr. Conviser stated that the reject rate (devices rejected
due to unsterilization) maybe higher when Carboxide™ is used because of this

variation in concentration.

~ Sixth, Mr. Woltz discussed the added expense of shipping Carboxide™ as
compared to Oxyfume™ 12. When shipping Oxyfume™ 12 packages, about 9 percent
of the gross weight is EO. With Carboxide™, only about 3 percent of the gross

weight is EO.

Mr. Conviser concluded that the conversions required to substitute
Carboxide™ for Oxyfume™ would be costly and would pose a potential for safety
problems. Mr. Conviser stated that less than 1 percent of the company's
business involved Carboxide™. Carboxide™ is supplied as a special service.

Mr. Woltz stated that although he was unaware of any specific hospital
that uses Carboxide™, a hospital using older sterilization chambers could

employ Carboxide™.

Mr. Woltz confirmed that a 90/10 (90 percent EO and 10 percent CO,)
mixture would be flammable. Such a mixture would be treated the same as pure

EO with regard to flammability.

Mr. Woltz stated that all products exposed to either pure EO or
Carboxide™ would require a design verification to ensure tolerance of either
deep vacuums (>29 in. mercury) or high pressures, respectively. The products
would require >29 in. Hg vacuum design modifications to withstand these
variations. Each product would require individual research and testing to

assure tolerance.

Mr. Conviser and Mr. Woltz agreed to allow the use of figures presented
in Linde/Union Carbide's Gas Sterilants brochure on pages 8 and 9 in an
Ethylene Oxide Background Information Document being prepared by the U. S.
Environmental Protection Agency. These figures would be appropriately

referenced.

CFC11-2/2
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From: Calvin L. Green, Jr., Environmental Engineering Department
Date of Contact: RECEEVED
Contacted by: Telephone AUG 7 ¢ 1997
&

Company/Agency: Cobe Laboratories

1185 Oak Street DOCKET Canaall

Lakewood, Colorado 80215 ROOM

Telephone Number: (303) 232-6800
Person(s) Contacted/Title(s)

Ms. Vera Buffaloe, Director, Regulatory Affairs

CONTACT SUMMARY:

Ms. Buffaloe prov1ded the following information in regards to ethy]ene
oxide (EO) usage at the above listed facility:

1. EO sterilization usage: Yes

2. Purpose: Sterilization of medical devices

3. Type device: Vacudyne

4. EO consumption: Call Mike Baird, Mgr. at later date, ext 4337

7712-2/62
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From: - Calvin L. Green, Environmental Engineering Department
Date of Contact:

Contacted by: Telephone R E CE, VE D

Company/Agency: The John Hopkins Hospital
2021 East Monument Street AUG 2 61997
Baltimore, Maryland 21205 poC OAQPSA,R
KET Cco
Telephone Number: (301) 955-5918 NTROL Roow

Person(s) Contacted/Title(s)

Dr. Robert B. Olcerst, Environmental Health Officer

CONTACT SUMMARY:

Dr. Olcerst provided the following information in regards to EQO emission
control devices for hospital EOQ sterilizers. Dr. Olcerst indicated that the
hospital has three EO sterilizers that do not have EQO emission control
devices. He did provide information pertaining to companies that manufacture
EO control devices. These companies were MSA, that markets a catalytic
oxidation converter, and Damas, a scrubber process, and exhaust systems sold
by numerous manufacturers that dilute EO emissions while in the gas stream.
The capital cost of a device that removes EO from the gas stream can be rather
cost prohibitive.

8692-2/4
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CbNTACT REPORT--MRI Project No. 8692-K iiié%é?fi?é%;?:>
From: - Al Meiners, Environmental Systems Department
Date of Contact: RECEIVED
Contacted by: Telephone AUG 2 5 1997
Company/Agency: géEgi E"Vir°"We"ta] Protection Ageq;y OAQPS AIR
OCKETCONTROLROOM

Research Triangle Park, N.C.
Telephone Number: (919) 541-7653
Person(s) Contacted/Title(s)

Chuck Darvin, Physical Scientist, Project Officer

CONTACT SUMMARY:

Chuck called John McDonough at MSA concerning their need for payment to
come down and describe their system. He told them that we were also planning
tests of other companies' equipment and that we had no money for'Iz::;J or to
pay consultants (back him up on this). _

Chuck thinks that the problem is solved and that they will cooperate with

us. John will call Chuck to verify this when they both return on August 4.

8692-3/13
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From: Calvin L. Green, Environmental Engineering Department
Date of Contact: 10/11/85 REGEIVED
Contacted by: Telephone

AUG 2 6 1997
Company/Agency: Duke University Medical Center

Durham, North Carolina OAQPS AIR
DOCKET CONTROL ROOM

Telephone Number: (919) 681-4283 -
Person(s) Contacted/Title(s)

Mr. Bil1l Dennis

CONTACT SUMMARY:

Mr. Dennis was contacted to request and coordinate a visit to the Medical
Center's ethylene oxide sterilizer. Mr. Dennis indicated that the medical
center operates five EO sterlizers. During the period October 21 to
November 1, 1985, the hospital would be going through a period of remodeling
and renovation. The hospital staff will be in the process of moving and could
not accomodate a survey team during the period. A more appropriate time would
be after November 15, 1985.
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From: Calvin L. Green, Environmental Engineering Department

Date of Contact: 10/11/85

Contacted by: Telephone
| RECEIVED
Company/Agency: Rex Hospital
4420 Lake Boone Drive AUG 2 6 1997
Raleigh, North Carolina 27607
OAQPS AIR
Telephone Number: 919/755-3100 DOCKET CONTROL ROOM

Person(s) Contacted/Title(s)

Mr. Jim Whither, Hospital Administrator
Mr. Stuart Word, Director SPD

CONTACT SUMMARY:

Visited Rex Hospital and conducted an informal meeting with Mr. Whither
and Mr. Word to discuss the hospital's ethylene oxide sterilizer. The
hospital has one EQO steriiizer in the SPD department which is operated once
per day. The unit is operated by trained technicians. The unit does have
some type of emission control device. Consumption of EO is approximately
3 bottles per month. The unit has met all OSHA Health and Safety requirements
to operate an ethylene oxide sterlizer. Coordinated to tentatively survey the
sterilization chamber on October 31, 1985.

7712-2/7
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From: Calvin L. Green, Environmental Engineering Department

RECEIVED

Company/Agency: Castle, Division of Sybron Corporation AUG 2 § 1397
1777 tast Henrietta Road

OAQPS AIR
Rochester, New York 14692 DOCKET CONTROL ROOM

Date of Contact: 10/15/85
Contacted by: Telephone

Telephone Number: (716) 475-1400
Person(s) Contacted/Title(s)

Mr. Brad Tomazewski

CONTACT SUMMARY:

Mr. Tomazewski was contacted to provide information in regards to
ethylene oxide sterlizers. Castle does manufacture and distribute EO
steriizers and emission control devices. Information must be requested by
written request. :

7712-2/6
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From: Calvin Green, Environmental Engineering Department
Date of Contact: 10/15/85
Contacted by: Telephone
Company/Agency: Vernitron Medical Products REGEIVED

Five Empire Boulevard

Caristadt, New Jersey 07072 AUG 2 6 1997
Telephone Number: 1-800-631-1365 | ~ OAQPS AR

DOCKET CONTROL ROOM

Person(s) Contacted/Title(s)

Mr. Cosmos Dibede, National Sales Manager

CONTACT SUMMARY:

Mr. Dibede was contacted to provide information in regards to ethylene
oxide sterilizers and EQ emissions. Vernitron manufactures and sells
sterilizers of all sizes. He suggested contacting the American Hospital
Association to get a 1ist of hospitals, thus hospital users of E0. Mr. Dibede
will send literature re]evant to the ethylene oxide sterilizers manufactured
by Vernitron.

7712-2/5
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From: Calvin L. Green, Environmental Engineering Department

Date of Contact: 10/16/85
Contacted by: Telephone

Company/Agency: NIEHS R EQEIVED

Research Triangle Park, North Carolina 2770%{H5 7 § 1997

Telephone Number: (919) 541-3345 OAQPS AIR

Person(s) Contacted/Title(s) DOCKET CONTROL ROOM

Dr. John DeMence, Health and Safety Engineer

CONTACT SUMMARY:

Dr. DeMence was contacted to determine whether the NIEHS Research
Facilities used ethylene oxide sterilizers. He stated that the research
facility used no ethylene oxide sterilizers. They have not been used in about
3 years due to more stringent OSHA regulations and environmental risks.

7712-2/9 |
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From: Calvin Green, Environmental Engineering Department
Date of Contact: 10/25/85
Contacted by: Telephone

RECEIVED
AUG 7 § 1997

Company/Agency: AMSCO
Richmond, Virginia

Telephone Number: 1-800-446-3012
AQPS AIR

7 M
Person(s) Contacted/Title(s) DOCKET CONTROL ROO

Mr. Wayne Lennon, Service Manager

CONTACT SUMMARY:

Mr. Wayne Lennon was contacted to ascertain information in regards to
AMSCO ethylene oxide sterilizers at Wake County Medical Center and North
Carolina Memorial Hospital. Mr. Lennon provided the following information:

Wake Medical Center:
2 AMSCO ethylene oxide sterilizers
Medalion Model
Dimensions: 24" x 36" x 48"
24" x 36" x 60"
1 Envirogard fan ventilation system
Design exhaust flow: 550 cfm

North Carolina Memorial Hospital:
4 AMSCO ethylene oxide sterilizers
Medalion Model
Dimensions: 2 @ 20" x 20" x 38"
2 @ 24" x 36" x 60"

7712-2/4
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From: Calvin Green, Environmental Engineering Department
Date of Contact: November §, 1985
Contacted by: Telephone
Company/Agency: LA City - USC Medical Center RECE!VED
1200 N. State Street .
Los Angeles, California 90023 pun 2 5 1997
Telephone Number: (213) 226-6445 OAQPS AIR

DOCKET CONTROL ROOM
Person(s) Contacted/Title(s)

Mr. Roy Sheridan, Building Crafts Manager

CONTACT SUMMARY:

Mr. Sheridan was contacted to provide information pertaining to ethylene
oxide use and consumption at large surgical hospitals. Mr. Sheridan provided
the following information:

EO use: yes No. of EO sterilizers: 10

Manufacturer: AMSCO, Castle, 3M Model No. see attachment
Chamber dimensions (in.): see attachment

Sterilizer gas mixture: (X E0) 12 (% 88) Freon

EO Consumption per unit (1b):

(month) 6 cylinder (year) 72
Total gas consumption (1b): 10,080
EQ storage: cylinder Location: behind large sterilizers

EO costs: per load per month per year
Sterilizer use per day: 2/day per sterilizer

Sterilizer vent: Localized area: 4
Always intact: Is area enclosed: 4, 7 exposed in laboratory area
Drain:

Gas/water separator yes
Is process equipped with an EO emission control device: 1
Type: Envirogard Fan System
Diameter of stack/vent: (in.) Ht. above roof:
Average flow rate during discharge (acfm):
Aerator used: yes ' Employee monitoring program: yes

7712-2/14
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Attachment
Ethylene oxide sterilizers

AMSCO 3

1 24 in x 36 in x 60 1n
1 20 in x 20 in x 36 in
1 20 in x 20 in x 38 in
Castle 4
2 24 in x 36 in x 60 in
1 20 in x 20 in x 38 in
- 1 16 in x 16 in x 36 in

3M Portables* 3
3 12inx 12 inx 18 in

*Portable use pure ethylene oxide. Storage is in ampules and emissions are
released in work area.
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Froms Calvin L. Green, Environmental Engineering Deparg%ént

Date of Contact: November 6, 1985

Company/Agency:  Castle a9 1997
Division of Sybron Corporation AAHE RV ANVR E &
Post Office Box 492

Garner, North Carolina 27529 a‘»{)(‘«?ﬁ%}t%?\ﬁé(‘)ﬂl_ ROOM

Contacted by: Telephone

Telephone Number: (404) 448-9499
Person(s) Contacted/Title(s)

Mr. B111 Collins, Technical Specialist

CONTACT SUMMARY:

Mr. Collins was contacted to secure information pertinent to the gas
separator used on the Castle ethylene oxide sterilizers. The gas separator is
used to condense the sterilizer gas after the sterilization cycle is '
complete. The water vapor is condensed thus forming water and discharged
through a water drain. Remaining gases are vented out through the side of the

housing system.

Mr. Collins-also indicated that EPA provided considerable input into the
design of the gas separator.

7712-2/2
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From: Calvin L. Green, Environmental Engineering Department

Date of Contact: November 11, 1985

RECEIVED

Contacted by: Telephone
Company/Agency: Local Temporary Services AUG 2 6 1997
Contractors AQPS AIR
O
DOCKETCONTROLROOM

Telephone Number:

Person(s) Contacted/Title(s)

CONTACT SUMMARY:

Local temporary services contractors were contacted to determine the cost
of employing data entry services. Seven firms were contacted with five
responding. Prices based upon the type work and equipment utilization ranged
from $6.75 to $8.90 per hour. Average cost was $7.52 per hour.
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From: Calvin L. Green, Environmental Engineering Department

Date of Contact: November 12, 1985

Contacted by: Telephone

Post Office Box 23077
Rochester, New York 14692

. 5751997
Company/Agency: Castle, Division of Sybron RESPONSE‘% 9 2 2’1/7 s

Telephone Number: (716) 272-5123 _ WRITTEN X

VERBAL O
Person(s) Contacted/Title(s) MONME [

Mr. Chip Moore, Manager, Product Support

CONTACT SUMMARY:

Mr. Moore telephoned and provided the following information in regards to
Castle ethylene oxide sterilizers. Several models are manufactured by
Castle. The newer models are equipped with a water ejector. A considerable
amount of sterilizer gas is entrained in the water vapor from the chamber.
Approximately 50 to 70 percent of the gas.is discharged down the drain.

Older EO sterilizers remove EQ from the sterilizer chamber by using a
vacuum pump. A considerable amount of sterilizer gas goes down the drain and
a substantial amount is emitted into the rear access area around the drain.
The gas separator was made available, to older EQ sterilizer users to provide
a means to vent the amount of sterilizer gas emitted through the stack to the
roof. The gas separator is offered to the customer as a method to reduce EO
vapors. A considerable amount of sterilizer gas is sti11 discharged down the
drain. It may be necessary to add local exhausts to the drain.

Castle offers as standard, a door exhaust hood and drain box, and
requires the customer to provide a specified exhaust flow rate (cfm) and make
appropriate connections to the unit when installing new EO sterilizers.

Mr. Moore will send literature on Castle EO sterilizers and gas
separators.
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Froms Calvin L. Green, Environmental Engineering Department

Date of Contact: November 13, 1985
Contacted by: Telephone R EC E IVE D
Company/Agency: Data Processing Companies AUG 2 6 1997

Telephone Number:

OAQPS AIR
- DOCKET CONTROL ROOM
Person(s) Contacted/Title(s)

CONTACT SUMMARY:

Several computer data processing firms were contacted to acquire
estimates for entering data from a computer printout to a computer tape. An
indepth price estimate was acquired from one firm, Hydra Computer
Corporation. Costs dependent upon the number of character inputs and the
actual procedures necessary would range from $3,900 to $11,000. Cost per
entry would range from $0.15 to $0.20. Without accuracy verification,
accuracy would be about 95 percent. Rekey verification would give accuracy to
99.75 percent but would cost twice as much. To give a firm estimate, the
actual data would have to be reviewed first.

The contact person at Hydra Computer Corporation is Carolyn Bell at
(919) 828-9226.

7712-2/10
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From: | Calvin Green, Environmental Engineering Department

Date of Contact: November 19, 1985

Contacted by: Telephone RECE!IVED

Company/Agency: Baylor University Medical Center

3500 Gaston Avenue AUG 2 61997
Dallas, Texas 75246
) OAQPS AIR
Telephone Number: (214) 820-3267 POCKET CONTROL ROOM

Person(s) Contacted/Title(s)

Mr. Roland Schriever, Manager, Supply Distribution

CONTACT SUMMARY:

Mr. Schriever was contacted to provide information pertaining to ethylene
oxide use and consumption at large surgical hospitals. Mr. Schriever provided
the following information:

EQ use: yes No. of EO sterilizers: two
Manufacturer: AMSCO Model No. Medallin
Chamber dimensions (in.): 24 x 36 x 60

Sterilizer gas mixture: (¥ EO) 12 (¥ 88) Freon

EO Consumption per unit (1b):

(month) 4 cylinders (year) 48 cylinders
Total gas consumption (1b): 6,480
EQ storage: yes Location: separate area

EO costs: per load per month per year

Sterilizer use per day: 2

Sterilizer vent: dedicated Localized area: yes

Always intact: yes Is area enclosed: yes
Drain:

Gas/water separator yes

Is process equipped with an EQ emission control device: yes
Type: Envirogard Fan System

Diameter of stack/vent: (in.) Ht. above roof:

Average flow rate during discharge (acfm):

Aerator used: yes Employee monitoring program: yes, 3M badge and AMSCO -
Analyzer for local area
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A-88-03
CONTACT REPORT--MRI Project No. 7712-L II £ 158

Froms Calvin Green, Environmental Engineering Department

Date of Contact: November 20, 1985

Contacted by: Telephone R E c E VE D

Company/Agency: Bellevue Hospital Center AUG 2 6 1997
1st Avenue and 27th 1001 0AQ
New York, New York 10016 PS AIR
W Tork, New for DOCKET CONTROL ROOM

Telephone Number: (212) 561-6521
Person(s) Contacted/Title(s)

Mr. M. James

CONTACT SUMMARY:

Mr. James was contacted to provide information pertaining to ethylene
oxide consumption at large surgical hospitals. Mr. James provided the
following information:

EQ use: yes No. of EO sterilizers: three

Manufacturer: AMSCO Model No.
Chamber dimensions (in.): 24 x 36 x 60

Sterilizer gas mixture: (¥ EO) 12 (X 88) Freon

EO Consumption per unit (1b):

(month) 12 cylinders (year) 144 cylinders
Total gas consumption (1b): 218,700
EO storage: cylinder Location: behind sterilizers
EQ costs: per load - per month per year
Sterilizer use per day: 1/day
Sterilizer vent: Localized area:
Always intact: Is area enclosed: yes
Drain:

Gas/water separator:
Is process equipped with an EO emission control device: yes
Type: don't know what type

Diameter of stack/vent: (in.) Ht. above roof:
Average flow rate during discharge (acfm)
Aerator used: yes Employee monitoring program: yes
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From: Calvin Green, Environmental Engineering Department
Date of Contact: . November 20, 1985
Contacted by: Telephone

Company/Agency: Johns Hopkins Hospital
600 N. Wolfe Street

RECEIVED

Baltimore, Maryland 21205 AUG 2 6§ 1997
Telephone Number: (301) 955-5918 DOCKE'?%%?\E' RABI?' ROOM

Person(s) Contacted/Title(s)

Dr. Robert Olcerost, Environmental Health Officer

CONTACT SUMMARY:

Dr. Olcerost was contacted to provide information pertaining to ett
oxide consumption at large surgical hospitals. Mr. James provided the
following information:

EQ use: yes No. of EO sterilizers: 4 (one portable)
Manufacturer: 3 Castle, 1 3M Model No.
Chamber dimensions (in.): 2 @ 26. x 62 x 763 20 x 20 x 36
Sterilizer gas mixture: (¥ E0) 12 (¥ 88) Freon

EO Consumption per unit (1b):

(month) 15 cylinders (year) 180 cylinders
Total gas consumption (1b): 24,300
EO storage: cylinder Location: behind sterilizers
EO costs: per load per month per year
Sterilizer use per day: 4/day per unit (except portable)

Sterilizer vent: one dedicated to the 3 Castle Localized area: yes
Always intact: yes Is area enclosed: yes Portable: EO (100%) in 70 ¢
Drain:
Gas/water separator: yes
Is process equipped with an EQ emission control device: yes
Type: Venturi 1iquid separator and ventilation capture:
Diameter of stack/vent: (in.) Ht. above roof:
Average flow rate during discharge (acfm):
Aerator used: yes Employee monitoring program:- ye:
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From: | Calvin Green, Environmental Engineering Department
Date of Contact: November 20, 1985
Contacted by: Telephone

C Agency: Massachusetts General Hospital
ompany/Agency 3;sFru1: Si:r-eeten r osP RECEVED

Boston, Massachusetts 02114

AUG 2 5 1997
Telephone Number: (617) 726-2000
OAQPS AIR

Person(s) Contacted/Title(s) DOCKET CONTROL ROOM

Ms. Agnes Flaherty, CSR Manager -

CONTACT SUMMARY:

Ms. Flaherty was contacted to provide information pertaining to ethylene
oxide use and consumption at large surgical hospitals. Ms. Flaherty provided
the following information:

EO use: yes No. of EO sterilizers: 3 (2 portables)
Manufacturer: 1 AMSCO, 2 3M Model No.
Chamber dimensions (in.): 24 x 36 x 60 '
Sterilizer gas mixture: (X EO) 12 (%88) Freon

Sterilization Period: 4 1/2 hours Portable: 100% EO

E0 Consumption per unit (1b):

(month) 20 cylinders; 32 cartridges (year) 240 cylinders
Total gas consumption (1b): 32,400
EO storage: cylinder & cartridge Location: behind sterilizer

EO costs: per cylinder: $167.00 per cartridge: $1.20 per year
Sterilizer use per day: AMSCO 4/day portable 8/day

Sterilizer vent: dedicated Localized area: yes
Always intact: yes Is area enclosed: yes
Drain:

Gas/water separator: yes

Is process equipped with an EO emission control device: yes
Type: Envirogard Fan System

Diameter of stack/vent: (in.) Ht. above roof:

Average flow rate during discharge (acfm):

Aerator used: yes Employee monitoring program: no

Aeration period: 15 hours
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From: _ Calvin Green, Environmental Engineering Department
Date of Contact: November 21, 1985
Contacted by: Telephone

Company/Agency: Mt. Sinai Hospital R EG E VE D

One Gustave L. Levy §1ac§
New York, New York 1002 .

’ AUG 2 § 1997
OAQPS AIR

DOCKET CONTROL ROOM

Telephone Number: (212) 650-6500
Person(s) Contacted/Title(s)

Mr. Ronald Thompson, Supervisor, Central Supply

CONTACT SUMMARY:

Mr. Thompson was contacted to provide information pertaining to ethylene
oxide use and consumption. Mr. Thompson provided the following information:
EQ use: yes No. of EO sterilizers: 1
Manufacturer: AMSCO Model No.

Chamber dimensions (in.): 24 X 36 X 60
Sterilizer gas mixture: (X EO) 12 (%88) Freon
EO Consumption per unit (1b):

(month) 4 cylinder (year) 48 cylinder
Total gas consumption (1b): 6,480
EO storage: cylinder Location: behind sterilizer
EO costs: per load per month per year
Sterilizer use per day: 2 to 3/day Sterilization period: 2 1/2 hours
Sterilizer vent: dedicated Localized area: yes
Always intact: yes Is area enclosed: yes
Drain:

Gas/water separator: yes
Is process equipped with an EO emission control device: No

Type: .
Diameter of stack/vent: (in.) Ht. above roof:
Average flow rate during discharge (acfm):
Aerator used: yes Employee monitoring program: yes

Aeration period: 16 hours
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From: Calvin Green, Environmental Engineering Department
Date of Contact: November 21, 1985
Contacted by: Telephone

Company/Agency: Society of New York Hospital EE[)
525 East 68th Street REGEIV
New York, New York 10021 AUG 7 ¢ 1997
Telephone Number: (212) 472-8054 OAQPS AR

' SKET CONTROL ROOM
Person(s) Contacted/Title(s) DOCKET GO

Mr. Bud Gordon, Central Sterile Supply Manager

CONTACT SUMMARY:

Mr. Gordon was contacted to provide information pertaining to ethylene
oxide use and consumption at large surgical hospitals. Mr. Gordon provided
the following information:

EO use: yes No. of EO sterilizers: 1 |
Manufacturer: AMSCO | Model No. 2864PF
Chamber dimensions (in.): 24 x 36 x 60

Sterilizer gas mixture: (¥ EO) 12 (%88) Freon

EO Consumption per unit (1b):

(month) 1/3 cylinder (year) 4
Total gas consumption (1b): 540
EO storage: cylinder Location: behind sterilizer
EO costs: per load per month per year
Sterilizer use per day: 1/day (7 days) Sterilization period: 2 1/2 hours
Sterilizer vent: dedicated Localized area: no
Always intact: yes Is area enclosed: no
Drain:

Gas/water separator: ?

Is process equipped with an EQ emission control device: No
Type:

Diameter of stack/vent: (in.) Ht. above roof:

Average flow rate during discharge (acfm):

Aerator used: yes Employee monitoring program: No

Aeration Period: 12 1/2 hours

7712-2/19
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Froms . Cecily Beall, Environmental Engineering Department
Date of Contact: 11/25/85
Contacted by: Telephone |
Company/Agency: Plant Protection Institute

Agricultural Research ServiceRE@E“’ED

USDA

Beltsville, Maryland W, 51997
Telephone Number: (609) 292-3976 80PS AIR

DOGKET CONTROL ROOM
Person(s) Contacted/Title(s)

Dave Knox

CONTACT SUMMARY:

Mr. Knox is part of the Fumigant Assessment Team. He just completed a
survey of all 50 States on use of EO for fumigation of beehives. Only
12 States use EQ for this purpose. Eleven of the States use the mobile EOQ
chamber made by Miskoe. New Jersey has a stationary EO chamber for beehive
fumigation. Mr. Knox will send me a copy of the draft report on the 12 States

that fumigate beehives.

The author of the USDA report "Assessment of Ethylene Oxide Uses in
Agriculture” was Ken Havel. Mr. Knox is not sure if Mr. Havel is still with
USDA. The phone number of the part of USDA for which Mr. Havel worked at the
time of the report is (201) 659-9099.
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From: Calvin Green, Environmental Engineering Department

Date of Contact: December 3, 1985
Contacted by: Telephone

Company/Agency: Baptist Memorial Hospital RE@E!VED

Central Supply
899 Madison Avenue
Memphis, Tennessee 38146 s 7 1997 .

Telephone Number: (901) 522-5094 QPS AIR
P (501) DOCKF?%ONTROL ROOM

Person(s) Contacted/Title(s)

Ms. Zane Heavaner, Supervisor

CONTACT SUMMARY:

Ms. Heavaner was contacted to provide information pertaining to ethylene
oxide use and consumption at large surgical hospitals. Ms. Heavaner provided
the following information:

EO use: yes No. of EO sterilizers: 1

Manufacturer: AMSCO Model No.
Chamber dimensions (in.): 24 x 36 x 48

Sterilizer gas mixture: (¥ EQ) 12 (%88) Freon

EO Consumption per unit (1b): (month) 4 cylinder (year) 48
Total gas consumption (1b): 6,480

EQO storage: cylinder Location: adjacent on side wall

EO costs: per load per month per year |
Sterilizer use per day: 1/day (7 days) Sterilization period: 1.75 hours
Sterilizer vent: yes Localized area: yes

Always intact: yes Is area enclosed: yes

Drain:

Gas/water separator:
Is process equipped with an EO emission control device:

Type:
Diameter of stack/vent: (in.) Ht. above roof:
Average flow rate during discharge (acfm):
Aerator used: yes Employee monitoring program: yes

Aeration period: 12 hours
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From: Calvin Green, Environmental Engineering Department
Date of Contact: Décember 3, 1985
Contacted by: = Telephone

Company/Agency: Barnes Hospital RECE“’ ED

Central Services

Barnes Hospital Plaza AUG 2 6 1997
St. Louis, Missouri 63110 .
OAQPS AIR
Telephone Number: (314) 362-5000 DOCKET CONTROL ROOM

Person(s) Contacted/Title(s)

Ms. Fern Bridgeforth, Director, Central Services

CONTACT SUMMARY:

Ms. Bridgeforth was contacted to provide information pertaining to
ethylene oxide use and consumption at large surgical hospitals.
Ms. Bridgeforth provided the following information:
EO use: yes No. of EO sterilizers: 2
Manufacturer: Getinge | Model No.
Chamber dimensions (in.): did not know (medium)
Sterilizer gas mixture: (¥ EQ) 12 (%88) Freon
EO Consumption per unit (1b): (month) 12 cylinders (year) 144
Total gas consumption (1b): 19,440

EO storage: cylinder - Location: remote storage area

EO costs: per load per month per year

Sterilizer use per day: 3/day (7 days) Sterilization period:
Sterilizer vent: yes Localized area: no

Always intact: yes Is area enclosed: no

Drain:

Gas/water separator: |
Is process equipped with an EO emission control device: yes
Type: ? '
Diameter of stack/vent: (in.) Ht. above roof:
Average flow rate during discharge (acfm):
Aerator used: yes Employee monitoring program: yes, 3M badges
Aeration period:
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Froms Calvin Green, Environmental Engineering Department
Date of Contact: December 3, 1985
Contacted by: Telephone
Company/Agency: James M. Jackson Memorial Hospital REQE!VED
Hiant Fiorida 33136 AUG 2 6 1997
Telephone Number: (305) 549-6806 50 CKEQAC%?\ISTQ& ROOM

Person(s) Contacted/Title(s)

Ms. Mary Larkin, Quality Assurance Supervisor

CONTACT SUMMARY:

Ms. Larkin was contacted to provide information pertaining to ethylene
oxide use and consumption at large surgical hospitals. Ms. Larkin provided
the following information:

EQO use: yes No. of EO sterilizers: 1

Manufacturer: AMSCO Model No.
Chamber dimensions (in.): 24 x 36 x 60

Sterilizer gas mixture: (X EO) 12 (%¥88) Freon

EO Consumption per unit (1b): (month) 1 cylinder (year) 12
Total gas consumption (1b): 1,620

EO storage: cylinder Location: behind sterilizer
EO costs: per load ' per month per year
Sterilizer use per day: once Sterilization period:
Sterilizer vent: yes Localized area: yes

Always intact: yes Is area enclosed: yes
Drain:

Gas/water separator: yes
Is process equipped with an EO emission control device: yes
Type: Envirogard fan system
Diameter of stack/vent: (in.) Ht. above roof:
Average flow rate during discharge (acfm):
Aerator used: yes (2) Employee monitoring program: yes, 3M film badge
Aeration period: '

7712-2/31 ,
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Froms Calvin Green, Environmental Engineering Department
Date of Contact: December 4, 1985
Contacted by: Telephone

Company/Agency: Cleveland Clinic Hospital R EQE!VED

Central Services

9500 Euclid Avenue
Cleveland, Ohio 44103 AUG 2 5 1997
Telephone Number: (213) 444-2450 DOCKE‘PégilSTé%T ROOM

Person(s) Contacted/Title(s)

Ms. Eleanor Riley, Manager, Central Services

CONTACT SUMMARY:

Ms. Riley was contacted to provide information pertaining to ethylene
oxide use and consumption at large surgical hospitals. Ms. Riley provided the
following information:

EQ use: yes No. of EO sterilizers: 4 and 3 portable
Manufacturer: Castle, 3M Model No.

Chamber dimensions (in.): 24 x 36 x 60 (Castle)

Sterilizer gas mixture: (¥ E0) 12 (%88) Freon

EO Consumption per unit (1b): (month) ? (year)

Total gas consumption (1b):

EO storage: cylinder Location:

EQ costs: per load per month per year

Sterilizer use per day: continuously Sterilization period: 5 hours
Sterilizer vent: yes Localized area: yes

Always intact: yes | Is area enclosed: yes

Drain:

Gas/water separator: yes
Is process equipped with an EO emission control device. yes
Type: ?
Diameter of stack/vent: (in.) Ht. above roof:
Average flow rate during discharge (acfm):
Aerator used: yes (6) Employee monitoring program: yes, film badge, gas
analyzer
Aeration period: 2 to 48 hours

7712-2/24 |
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From: Calvin Green, Environmental Engineering Department

Date of Contact: December 4, 1985

| Contacted by: Telephone
Company/Agency: Kings County Hospital Center %%%E@;EE‘\’EE[J
Central Services
Brookiyn, New York 11203 aliR 7 < 1897
Telephone Number: (718) 735-3493 Dokt A POl ROOM

Person(s) Contacted/Title(s)

Ms. Gloria Boone, Administrative Aid, Central Services

CONTACT SUMMARY:

Ms. Boone was contacted to provide information pertaining to ethylene
oxide use and consumption at large surgical hospitals. Ms. Boone provided the
following information:

EO use: yes No. of EO sterilizers: 1

Manufacturer: AMSCO Model No.

Chamber dimensions (in.): 24 x 36 x 60

Sterilizer gas mixture: (¥ EQ) 12 (%88) Freon

EO Consumption per unit (1b): (month) 3 cylinders (year) 36
_Total gas consumption (1b): 4,860

EO storage: cylinder Location: remote area

EO costs: per load per month per year
Sterilizer use per day: 3/5 days Sterilization period: 2 hours
Sterilizer vent: yes ~ Localized area: yes

Always intact: yes Is area enclosed: yes

Drain:

Gas/water separator: ? .
Is process equipped with an EO emission control device: yes
Type: ?
Diameter of stack/vent: (in.) Ht. above roof:
Average flow rate during discharge (acfm):
Aerator used: yes Employee monitoring program: yes, gas monitoring
program; 3M f1iim badges
Aeration period: 8 hours

7712-2/27

/



A-88-03

CONTACT REPORT--MRI Project No. 7712-L ot 269
From: - Calvin Green, Environmental Engineering Department
Date of Contact: December 4, 1985 - Tﬁ‘\VED
Contacted by: Telephone B

e o 1897

Company/Agency: gethodist Hospital of Indiana

entral Supply : 20PS AIR

1604 N. Capitol Avenue -/ NTROL ROOM

Indianapolis, Indiana 46206
Telephone Number: (317) 924-6411

Person(s) Contacted/Title(s)

Mr. Ron Good, Technical Assistant

CONTACT SUMMARY:

Mr. Good was contacted to provide information pertaining to ethy]ené
oxide use and consumption at large surgical hospitals. Mr. Good provided the
following information:

EO use: yes No. of EO sterflizers: 1

Manufacturer: Castle Model No.
Chamber dimensions (in.): 26 x 62 x 76

Sterilizer gas mixture: (¥ EO) 12 (%88) Freon

EO Consumption per unit (1b): (month) 12-15 cylinders (year) 180
Total gas consumption (1b): 24,300

EO storage: cylinder Location: behind sterilizer
EO costs: per load per month per year .
Sterilizer use per day: 2-3/5 days Sterilization period: 4 hours
Sterilizer vent: yes Localized area: yes

Always intact: yes Is area enclosed: yes

Drain:

Gas/water separator: yes
Is process equipped with an EO emission control device: yes
Type: kit by Castle
Diameter of stack/vent: (in.) Ht. above roof:
Average flow rate during discharge (acfm):
Aerator used: yes (2) Employee monitoring program: yes, badge, American
EO scanner
Aeration period: 6 to 30 hours
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From: Calvin Green, Environmental Engineering Department
Date of Contact: December 4, 1985 e
Contacted by: Telephone HEGEEVED
Company/Agency:  Wilmington Medical Center R 251997
SO0 W, 14th Street ook ALPS AR
Wilmington, Delaware 19899 CKET CONTROL ROOM

Telephone Number: (302) 733-1000
Person(s) Contacted/Title(s)

Ms. Darla Diggins, Supervisor, Central Processing

CONTACT SUMMARY:

Ms. Diggins was contacted to provide information pertaining to ethylene:
oxide use and consumption at large surgical hospitals. Ms. Diggins provided
the following information:

EO use: yes No. of EO sterilizers: 2

Manufacturer: AMSCO Model No.
Chamber dimensions (in.): 24 x 36 x 60

Sterilizer gas mixture: (¥ EO) 12 (%88) Freon

EO Consumption per unit (1b): (month) 4 cylinders (year) 48
Total gas consumption (1b): 6,480

EO storage: cylinder Location: behind sterilizer
EO costs: per load per month _ per year '
Sterilizer use per day: 1/7 days Sterilization period: 1 hour
Sterilizer vent: yes - Localized area: yes

Always intact: yes Is area enclosed: yes

Drain:

Gas/water separator: yes
Is process equipped with an EO emission control device: yes
Type: Envirogard fan system
Diameter of stack/vent: (in.) Ht. above roof:
Average flow rate during discharge (acfm):
Aerator used: yes (3) Employee monitoring program: yes, 3M film badges
Aeration period: 12 hours
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From: Calvin Green, Environmental Engineering Department

Date of Contact: December 5, 1985

Contacted by: Telephone REGE“’ ED

Company/Agency: Charity Hospital of Louisiana AUG 276 1997
Central Supply Processing
1532 Tulane Avenue OAQPSl“ﬁ_ROOM
New Orleans, Louisiana 70140 DOCKET CONTRO

Telephone Number: (504) 568-2311
Person(s) Contacted/Title(s)

Ms. Mary Picot, CMS Worker 1

CONTACT SUMMARY:

Ms. Picot was contacted to provide information pertaining to ethylene
oxide use and consumption at large surgical hospitals. Ms. Picot provided the
following information:

EO use:  yes No. of EOQ sterilizers: 3

Manufacturer: ? Model No.

Chamber dimensions (in.): _

Sterilizer gas mixture: (¥ E0) 12 (%88) Freon

EO Consumption per unit (1b): (month) 17 cylinders (year) 204
Total gas consumption (1b): 27,540

EQO storage: cylinder Location: 2 remote, 1 behind

EO costs: per load per month per year -
Sterilizer use per day: 1, 2/day; 2 continuously Sterilization period: 5 hr
Sterilizer vent: yes Localized area: yes

Always intact: yes Is area enclosed: yes

Drain:

Gas/water separator: ?
Is process equipped with an EO emission control device: ?

Type: ?
Diameter of stack/vent: (in.) Ht. above roof:
Average flow rate during discharge (acfm):
Aerator used: yes Employee monitoring program: no

Aeration period: 12 to 48 hours

7712-2/26 |
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From: Calvin Green, Environmental Engineering Department

Date of Contact: December 5, 1985

Contacted by: Te1éphone
Company/Agency: Rush-Presbyterian-St. Lukes Med. Cen
OR/SPD tﬁEQE“’ED
6130 N. Sheridan Road + 1987
. Chicago, I11inois 60660 aue 23518
Telephone Number: (312) 942-5298 - OAQPS AIR _ s

DOCKET CONTROL
Person(s) Contacted/Title(s) '

Ms. Marilyn Lenick, Manager, OR/SPD

CONTACT SUMMARY:

Ms. Lenick was contacted to provide information pertaining to ethylene
oxide use and consumption at large surgical hospitals. Ms. Lenick provided
the following information:

EQ use: yes No. of EO sterilizers: 3

Manufacturer: AMSCO Model No. 2 Eagles, 1 Medaliion
Chamber dimensions (in.): ?

Sterilizer gas mixture: (¥ EQ) 12 (%88) Freon

EO Consumption per unit (1b):

(month)' 14 (year) 168
Total gas consumption (1b): 22,680
EO storage: cylinder Location: remote area/l behind
EO costs: per load per month per year
Sterilizer use per day: 4/7 days Sterilization period: 2 hours 20 min.
Sterilizer vent: yes Localized area: yes
Always intact: yes Is area enclosed: yes
Drain: '

Gas/water separator: no
Is process equipped with an EO emission control device: yes
Type: Envirogard
Diameter of stack/vent: (in.) Ht. above roof:
Average flow rate during discharge (acfm):
Aerator used: yes Employee monitoring program: yes, AMSCO film badge
Aeration period: 12 hours

7712-2/22 |
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From: Calvin Green, Envifonmental Engineering Department

Date of Contact: December 5, 1985

Contacted by: Telephone RE@E“’ ED

Company/Agency: St. Mary's Hospital of Rochester . = 1047
iter11e'Processing pus 239
216 2nd Street S.W. ~a3PS AIR
Rochester, Minnesota 55902 DDCKE."? %%?\\&EI'ROL ROOM

Telephone Number: (507) 285-6528
Person(s) Contacted/Title(s)

Mr. Dick Casper, Supervisor, Sterile Processing

CONTACT SUMMARY:

Mr. Casper was contacted to provide information pertaining to ethylene
oxide use and consumption at large surgical hospitals. Mr. Casper provided
the following information:

EO use: yes No. of EO sterilizers: 1/1 being installed
Manufacturer: Vernitron/Castle 24 x 48 x 60 Model No.
Chamber dimensions (in.):.

Sterilizer gas mixture: (¥ EQ) 12 (%88) Freon

EO Consumption per unit (1b): (month) 8 cylinders (year) 96
Total gas consumption (1b): 12,960

EO storage: cylinder Location: remote

EO costs: per load per month per year

Sterilizer use per day: 2/7 days Sterilization period: 5 1/2 hours
Sterilizer vent: yes Localized area: yes

Always intact: yes Is area enclosed: yes

Drain:

Gas/water separator: ?
Is process equipped with an EQ emission control device: no
Type:
Diameter of stack/vent: (in.) Ht. above roof:
Average flow rate during discharge (acfm):
Aerator used: yes Employee monitoring program: yes, film badge
Aeration period: 12 hours

7712-2/25
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From: Calvin Green, Environmental Engineering Department
Date of Contact: December 5, 1985 RE@E“’ED
Contacted by: Telephone AU 2 5 1897

Company/Agency: University of Iowa Hospital and Clinics \QPS AIR
650 Newton road : ,\KE?%QNTROL ROOM
Central Sterilization Services 70N
Iowa City, Iowa 52242

Telephone Number: (319) 356-1616

Person(s) Contacted/Title(s)

Mr. Mike Murphy, Supervisor, Central Sterilization Services

CONTACT SUMMARY:

Mr. Murphy was contacted to provide information pertaining to ethylene
oxide use and consumption at large surgical hospitals. Mr. Murphy provided
the following information:

EO use: yes No. of EO sterilizers: 3
Manufacturer: AMSCO Model No.
Chamber dimensions (in.): 1@ 20 x 20 x 483 2 @ 24 x 36 x 60

Sterilizer gas mixture: (¥ EO) 12 (%88) Freon

EO Consumption per unit (1b): (month) 20 (year) 240
Total gas consumption (1b): 32,400

EO storage: cylinder Location: behind

EQ costs: per load per month per year
Sterilizer use per day: 3/5 days Sterilization period: 2 hours
Sterilizer vent: yes Localized area: yes

Always intact: yes Is area enclosed: yes

Draing

Gas/water separator: yes
Is process equipped with an EO emission control device: yes
Type: Venting system/new Envirogard system
Diameter of stack/vent: (in.) Ht. above roof:
Average flow rate during discharge (acfm):
Aerator used: yes Employee monitoring program: yes, film badge, quarterly
area monitor
Aeration period: 8 to 24 hours

7712-2/23 |
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From: Calvin L. Green, Jr., Environmental Engineering Department

RECEIVE

o

AUS 7 a4/

Date of Coqtact: 12/13/85
Contacted by: Telephone
Company/Agency: APEDS
i .
gﬁwog;rsey Division of Environmental Quality OA%F;;‘;‘&(’; o
Trenton, New Jersey 08625 DOCKET CONTE
Telephone Number: (609) 292-5450

Person(s) Contacted/Title(s)

Mr. Karl Ochs, Information Officer

CONTACT SUMMARY:

The State of New Jersey, Division of Environmental Quality, was contacted
to acquire informative relative to ethylene oxide (EO) emission sources.
Mr. Ochs indicated that any known EOQ sources on inventory would have to be
retrieved from the data base information system. To acquire information an
official letter of request must be sent and a cost would be incurred for the
computer search.

7712-2/46 |
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From: Calvin L. Green, Jr., Environmental Engineering Department
Date of Contact: 12/13/85 ' ED
Contacted by:‘ Telephone RECE!V
Company/Adency:  Texas Air Control Board AUG 2 5 1997

6330 Highway 290 East OAGPS AIR

Austin, Texas 78723 DOCKET CONTROL ROOM

Telephone Number: (512) 451-5711
Person(s) Contacted/Title(s)

Mr. Paul Henry, Director of Technician Services

CONTACT SUMMARY:

The State of Texas, Texas Air Control Board, was contacted to acquire
information relative to ethylene oxide (EQ) emissions in the State. Mr. Henry
indicated that an official letter of request for information must be
submitted.

7712-2/48
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From: Calvin L. Green, Jr., Environmental Engineering Department

Date of Contact:  1/10/86 RECEIVED

Contacted by: Telephone
d P AUG 2 6 1997
Company/Agency: School of Veterinary Medicine OAQPS AIR
Tuskegee Institute
Tuskegee Institute, Alabama 36088 POCKET CONTROL ROOM
Telephone Number: (205) 727-8174

Person(s) Contacted/Title(s)

Dr. Howard King, Doctor Veterinary Medicine

CONTACT SUMMARY:

Dr. King was contacted to provide information pertaining to ethylene
oxide (EO) sterilization practices at the Tuskegee Institute School of
Veterinary Medicine. The veterinary school has in operation one AMSCO EO
sterilizer used to sterilize delicate instrumentation and some disposable
jtems. This unit meets all present OSHA health, safety and ventilation
requirements. A small portable EO sterilizer, Andersen Product, is used in
one of the outlying clinics. This unit can be easily transported and uses
100 percent pure EO ampules. Sterilization using the Andersen Portable Unit
is conducted over night in a rear area of the clinic. After the sterilization
process is complete, the sterilizer gas is vented from the room to a rear
access area.

Dr. King was not aware of EO sterilization practices in the surrounding

vicinity. However, there may be EQ steriiizer applications in area veterinary
clinics. .

7712-2/49 |
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From: Calvin L. Green, Environmental Engineering Department

Date of Contaét: 1/13/86

Contacted by: Telephone RECEQVEQ

Company/Agency: University of Georgia = 1997
College of Veterinary Medicine AUG 2 &
Athens, Georgia 30602
AQPS AIR
DOCKE1Q CONTROL ROOM

Telephone Ndhber: (404) 542-3221
Person(s) Contacted/Title(s)

Amanda Strupp, Central Services

CONTACT SUMMARY:

Ms. Strupp was contacted to provide information in regards to ethylene
oxide (EQ) sterilization practices at the University of Georgia. The
veterinary school has recently updated it's EO sterilization process. The
facility has one Castle EQ sterilizer. The present system was modified to
update and incorporate techniques, procedures, and ventilation and exhaust
requirements to meet OSHA standards.

Ms. Strupp indicated that she knows of no veterinary clinics in the
surrounding area that utilizes EO sterilization. Most clinics that require
gas sterilization seek use of the facilities at the university or surrounding
medical facilities.

7712-2/36 /
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From: Calvin L. Green, Environmental Engineering Department

Date of Contact: 1/13/86
RECEIVED
Contacted by: - Telephone
AUG 2 § 1997

Company/Agency: USAMEDDAC :

Preventive Medicine OAQPS AIR

Ft. Benning, Georgia 31903 DOCKET CONTROL ROOM
Telephone Number: (404) 545-1144

Person(s) Contacted/Title(s)

Major Anthony Aiken, Environmental Science Officer

CONTACT SUMMARY:

Major Aiken was contacted to provide information regarding ethylene oxide
(EO) usage in military hospitals, dental clinics, and veterinary clinics. EO
sterilizers are used at the hospital at Ft. Benning. The facility has two
AMSCO cart roll in EO sterilizers. The sterilizer process meets all present
OSHA requirements. Occupational exposure (8 hour TWA) is measured by
environmental technicians at the hospital. Primary EO leakage areas of
concern occur at the gas cylinders when they are being changed.

No EO sterilization is used in dental c11n1c§ nor veterinary clinics at

Ft. Benning. Major Aiken does not know of an EQ sterilizer application
presently being used in U.S. Army Dental or Veterinary facilities.

7712-2/39 l
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From: Calvin L. Green, Environmental Engineering Department
Date of Contact: 1/14/86
Contacted by: Telephone
Company/Agency: Iowa State University

College of Veterinary Medicine [T @E‘VED

Ames, Iowa 50011

) .
Telephone Number: (515) 294-7644 pus 2 ¢ 198
Person(s) Contacted/Title(s) gg‘\c.,ktsz:?%%ﬁ)\%%ﬁ‘— ROOM

Ms. Gail Anders, Surgery Technician

CONTACT SUMMARY:

Ms. Anders indicated that the veterinary clinic did not own an ethylene
oxide (EQ) sterilizer. A1l items requiring gas sterilizer are done at another
hospital facility. She has no idea whether EO is used in surrounding Iowa
veterinary clinics.

7712-2/38 /
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From: Calvin L. Green, Jr., Environmental Engineering Department

Date of Contact: 1/14/86

Contacted by: Telephone RECE“’ED

_Company/Agency:  Michigan State University AUG 2 6 1997
Veterinary Clinic Center
East Lansing, Michigan 48824 0OAQPS AIR
DOCKET CONTROL ROOM

Telephone Number: (517) 353-5420

Person(s) Contacted/Title(s)

Ms. Naomi Green, Supervisor, Central SerVices

CONTACT SUMMARY:

Ms. Green was contacted to provide information pertaining to ethylene
oxide (EQ) sterilization practices at the Michigan State University. The
veterinary school has in operation one 3M 400C EQ sterilizer. The sterilant
used in the sterilizer is packaged in 100 gram cartridges containing '
100 percent EO. The sterilizer is operated four times per day.

Ms. Green had no knowledge of EO sterilization use in any of the

veterinary clinics in the Tocal vicinity. She did indicate that some
veterinary clinics may use Andersen Portable sterilizers.

7712-2/50 |
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From: Bruce Boomer, Environmental Systems Department

Date of Contact: 1/23/86 RECE‘V ED

Contacted by: Telephone
d g AUG 2 6 1997

OAQPS AIR

Company/Agency: Colorado APCD
' | i
Telephone Number: (303) 331-8500 DOCKET CONTROL ROO

Persén(s) Contacted/Title(s)

Various

CONTACT SUMMARY:
Colorado has not conducted an emissions inventory yet. The toxic air

contaminant 1ist is being revised. EO is on the current list. Various staff
members are unaware of any special interest or cases of EO emissions.

7712-7/47
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From: Bruce Boomer, Environmehta1 Systems Department
Date of Contact: 1/23/86
Contacted by: Telephone BECEEVED
Company/Agency: Indiana State Board of Health AUG 2 & 1897

Telephone Number: 317) 633-0600 OAQPS AIR
& epnone THmer (317) DOCKET CONTROL ROOM

Person(s) Contacted/Title(s)

Robert Beerman

CONTACT SUMMARY:

Indiana does not have a toxics program but one is under development. EO
would be handled as a VOC under the standard permitting programs. Local
Agency inspectors at the variuos locations handle the details. The only known
EO sources are the sterilizers at Mead-Johnson and the pharmaceutical
facilities. No special problems with EQ emissions reported.

7712-7/50
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From: Bruce Boomer, Environmental Systems Department
Date of Contact: 1/23/86
Contacted by: Telephone
Company/Agency: Louisiana DEQ REGEIVED
Telephone Number: (504) 342-8940 AUG 2 § 1997
Person(s) (Eontacted/Title(s) ' DOCKE?%%‘?\IS%F%F?— ROOM

Mr. Contractor

CONTACT SUMMARY:

Louisiana is in the process of collecting information on noncriteria
pollutants including EO. Recently, inventory requests went out to major
industrial facilities. Phase II will inciude smaller industries.

Louisiana has had regulations in effect for VOC's for the whole State
(not just nonattainment areas) since 1981. Regulations cover general organic
gas disposal, tanks, Toading and unloading, and fugitives from seals, flanges,
etc. Mr., Contractor feels they have a handle on typical emissions but
accidental releases (and start-up, close-down, etc.) are still a problem. EO
emissions do not appear to be a problem. Louisiana is attacking the major
problems first--large industry, urban locations, etc., with large exposure
opportunities. They will gradually go down the 1ist to smaller sources and
compounds that pose smaller problems.

7712-7/45 /
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From: Bruce Boomer, Environmental Systems Department
Date of Contact: 1/23/86
Contacted by: Telephone RECEEVED
Company/Agency: Minnesota Pollution Control AgencAUG 2 & 1987

: - OAQPS AlR
Telephone Number (612) 296-7625 DOCKET GONTROL ROOM

Person(s) Contacted/Tit]e(s)

Lou Chamberlain

CONTACT SUMMARY:

Minnesota is just getting its toxics program together. They are unaware
of any major EO sources or special problems. One pacemaker manufacturer
called recently asking about the EO notice in the Federal Register. Minnesota
is using a risk model for its toxics program.

7712-7/51 |
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From: Bruce Boomer, Environmenta1 Systems Department
Date of Contact: 1/23/86
Contacted by: Telephone IVED
Company/Agency: Oregon DEQ RECE

. 1w 95 7
Telephone Number:  (503) 229-5696 puG 2 5199

g DAQPS AIR
Person(s) Contacted/Title(s) n(:aCKEfQ p(‘;%NTROL ROOM

Ed Wood

CONTACT SUMMARY:

Oregon is conducting an emissions inventory at present. EO is on the
current 1ist of compounds for inventory. They are not aware of any major
sources of EQ emissions or past activities with EO. However, hospitals have

not been surveyed.

7712-7/48
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Froms | Calvin L. Green, Jr., Environmental Engineering Department
Date of Contact: 1/23/86 REGENED
Contacted by: Telephone AUG ?2 ¢ 1997

Company/Agency: Alabama Veterinary Medical Associ s AIR
Post Office Box 2370 OGK;(?%%PNTROL ROOM
Auburn, Alabama 36831 D

Telephone Number: (205) 826-4530

Person(s) Contacted/Title(s)

Dr. A. H. Groth, Jr., Executive Vice President

CONTACT SUMMARY:

Dr. Groth was contacted to provide information relative to ethylene oxide
(E0) sterilization in veterinary clinics. ODr. Groth indicated that he was not
aware of EO sterilization practices in veterinary clinics. He suggested that
we contact a veterinary surgeon. :

7712-2/42
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From: Calvin L. Green, Jr., Environmental Engineering Department

Date of Contact: 1/23/86

Contacted by: Telephone E\\’ED
Company/Agency: Village Veterinary Clinic REG
Auburn, Alabama AUF ?,%‘997
: -7730
Telephone Number: (205) 821 OAQPS égL R0OM

ONT
Person(s) Contacted/Title(s) DOCKET ©

Dr. Womer, Doctor Veterinary Medicine

CONTACT SUMMARY:

Dr. Womer, a board certified surgeon in veterinary medicine was contacted
to acquire information relative to ethylene oxide (EQ) sterilization in
veterinary clinics. Or. Womer indicated that he did not use EO sterilization
in his veterinary clinic. His reason for not using was that he just never
started using it.

7712-2/43
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From: | Calvin L. Green, Jr., Environmental Engineering]a;paﬁtmeaégg)
Date of Contact: 1/24/86

Contacted By: Telephone

Company/Agency: Boulevard Animal Hospital

3900 Western Boulevard EGE‘\E ED

Raleigh, North Carolina 27606

Telephone Number: (919) 828-7468 AU 5 % 1987
Person(s) Contacted/Title(s) O%Q(;:‘\% %\g\, ROOM

KET
Dr. Danny T. Allen, Doctor Veterinary Medic1n£¥3$resident Elect,
North Carolina State Veterinary Medicine Association

CONTACT SUMMARY:

Or. Allen was contacted and visited in regards to ethylene oxide (EOQ)
sterilization usage in veterinary clinics. The Boulevard Animal Hospital and
Clinic own and utilize a portable EO sterilizer to steriize apparatus that
cannot be sterilized by heat. The Unit is an Andersen AN-72 Anaprolene
Sterilizer Tray Module Kit. The sterilizer kit includes a 11" x 16" x 3" nine
liter capacity linear bag container, sterilizer Tiner bags, twist seal
closures, and 2.8 g EO (100 percent) ampules.

The EO sterilizer is used once or twice per month to sterilize rubber
hose and a saw used for surgery. The sterilization process is conducted
outside in a storage building. After the sterilization process is compliete
(12 hours contact time) the sterilized appartus are removed from the AN-72
Anaprolene Sterilizer outside of the building and hospital.

7712-2/45
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From: Calvin L. Green, Jr., Environmental Engineering Department
Date of Contact: 1/24/86
Contacted by: Telephone ‘)
Company/Agency: Material Management gﬁﬁ‘g\iﬁ

Post Office Box 3901 B 1

Duke University Medical Center 7 % o9

Durham, North Carolina -27710 AV -

ps AT w00
Telephone Number: (919) 681-4283 OﬁﬁbwﬂPOLF‘
DOCKET ¥

Person(s) Contacted/Title(s)

Mr. Bi11 Dennis, Director, Material Management

CONTACT SUMMARY:

Mr. Dennis called in reference to the Environmental Protection Agency's
(EPA) letter of request for a visit to the Duke University Hospital. The
purpose of the request for visit was to survey the hospital's ethylene oxide
(EQ) sterilization facilities. Mr. Dennis indicated that he had not expected
an official letter of such magnitude. The visit request must be routed
through appropriate administrative and legal channels. He will try to
accomplish this by Monday afternoon (January 27, 1986), however, it is very
doubtful the survey could be conducted as scheduled on January 28, 1986. He
was not sure whether senior management would approve the visit. Indicated he
would call January 27, 1986, if the request had gone through channels.

7712-2/44
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From: Calvin L. Green, Jr. Environmental Engineering Department

Date of Contact: 1/14/86, 1/29/86

Contacted by: Telephone GE\\,ED
Company/Agency: Ohio State University . VBSY
College of Veterinary Medicine yi6 10
1900 Coffey Road o5 NB oo
. Columbus, Ohio 43210 QAOQON,\_R()LRO
Telephone Number: (614) 422-3551

Person(s) Contacted/Title(s)

Dr. Craig Miller, Doctor Veterinary Medicine

CONTACT SUMMARY:

Dr. Miller was contacted to provide information relative to ethylene
oxide (EQ) sterilization practices and usage at the Ohfo State University.
The veterinary school has two EO sterilizers, a Sybron Castle model No. 7760
and a portable 3M ,pde; 400C. The Castle EO sterilizer is no longer in
service because it no longer meets current OSHA health and safety
requirements. The 3M 400C does meet current OSHA requirements and is used
five times per day. EO sterilizer gas consumption is approximately 10,000 g
of 100 percent EO per yedr (100 cartridges).

Dr. Miller feels there is considerable EQ sterilization use by private

veterinarians using Andersen products applications. However, he feels that
although these sterilizers are OSHA approved they still may be unsafe.

7712-2/59
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CONTACT REPORT--MRI Project No. 7712-K

Date of Contact: 1/29/86

Contacted by: Telephone §§)
Company/Agency: Washington State University §§§§@§£¢
Veterinary Hospital ?‘%ﬂg a1
McCoy Hall 134 = A0
Pullman, Washington 99164 ﬁAna°1 ¥
0% !5\\?’ (;40(%
Telephone Number: (509) 335-0711, (509) 335-6052 oﬁganﬁ“QL

Person(s) Contacted/Title(s)

Ms. Doris White, Supervisor, Central Services
Mr. William Packard, Scientific Technician

CONTACT SUMMARY:

The Washington State University Veterinary Hospital was contacted to
ascertain the use of ethylene oxide (EQ) sterilization at the facility.
Ms. White indicated that the veterinary hospital formerly owned and utilized a
gas sterilizer however it was taken out of service a few years ago due to
changes in OSHA regulations. A1l items that require gas sterilization are
done in another department of the University.

Mr. Packard of the university's Department of Microbiology and Pathology
was contacted also in reference to EQ sterilization. The department
sterilizes equipment and apparatus from the veterinary hospital that requires
gas sterilization. An AMSCO sterilizer is in operation that runs
approximately four loads per week. He estimates sterilizer gas consumption at
approximately 140 1b per month.

7712-2/60

/



A-88-03

CONTACT REPORT--MRI Project No. 7712-K - ;%E 9BP‘{

9‘9‘3

From: Calvin L. Green, Jr., Environmental Engineering Department
Date of Contact: 1/30/86
Contacted by: Telephone Q e\“EO
Company/Agency: Oklahoma State University ‘EﬁEi
College of Veterinary Medicine G 10
Stillwater, Oklahoma 74078 \
Telephone Nﬁmber: (405) 624-6648

Person(s) Contacted/Title(s)

Ms. Glorida Carpenter, Animal Technician
Dr. Kenneth Bartels, Doctor Veterinary Medicine

CONTACT SUMMARY:

Ms. Carpenter was contacted to provide information pertaining to ethylene
oxide (EQ) sterilization practices at Oklahoma State University. The
veterinary school own a Castle EO sterilizer, however as of this date it has
been taken out of operation. It does not mean the current OSHA safety and
health requirements. Equipment that requires gas sterilization is sent to the
Stillwater General Hospital.

Dr. Bartels indicated that EO is used by veterinary practioners.
Portable applications such as the Anderson Cannisters and ampules are marketed
to small veterinary clinics and practioners. These units are reasonably
priced therefore they have become available for use.

7712-2/57 |
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From: Calvin L. Green, Jr., Environmental Engineering Department

Date of Contact: 1/30/86
Contacted by: Telephone

Company/Agency: University of I11inois QE\\HED

College of Veterinary Medici nﬁ&

Urbana, I11inois 61801 1991
Telephone Number: (217) 294-7644 QAOP“STQOLP‘OO\R
Person(s) Contacted/Title(s) DOGKET ©

Ms. Becky Strater, Veterinary Technician

CONTACT SUMMARY:

Ms. Strater was contacted to provide informatin relative to ethylene
oxide (EQ) sterilization practices at the University of I11inois. The
university operates one AMSCO steriliizer in the veterinary clinic. No
portable units are used. The sterilizer is used approximately once per day.
Monthly sterilizer gas consumption is approximately 280 1b per month.

EO sterilization usage by private veterinarians in the surrounding area

is not extension but does exists. Those that she is aware of use the Andersen
Products cannister.

7712-2/58 /
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From: Elizabeth M. Friedman, Environmental Engineering Department

Date of Contact: 2/25/86

Contacted by: Telephone RECE‘\’ ED

Company/Agency: Frederick Cancer Research ) 6 1997
Post Office Box B AUG
Frederick, Maryland 21701 R
QpPs Al
DOCKE?%ONTROLROOM

Telephone Number: (301) 695-1451

Person(s) Contacted/Title(s)

Everett Hanel, Director, Environmental Control Section

CONTACT SUMMARY:

Mr. Hanel said that the facility does use ethylene oxide (EQO) to perform
in-house sterilization. Two 24" x 36" x 60" chambers are run on a daily basis
in the animal production lab and there are two or three other chambers that
use EO intermittantly.

Ll

7712-3/33
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From: Elizabeth Friedman, Environmental Engineering Department
Date of Contact: 2/25/86
Contacted by: Telephone
Company/Agency: Gambro, Inc.

5000 Chestnut Avenue REGE‘VED

Newport News, Virginia 23605 .

P ? AlLG 0 31997
Telephone Number: (804) 247-0105
‘ GAQPSAEi;OOM

Person(s) Contacted/Title(s) VDOCKET(?3NTRQL”%'

Frieda E11is, Personnel Secretary

CONTACT SUMMARY:

Ms. E11is said that the company is a medical equipment manufacturer and
that they operate an ethylene oxide sterilizer. She said the sterilizer runs
"all the time." Mr. Henry Sinsabaugh, the Quality Assurance Manager would be
the receipt of any questionnaire.

.
A
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From: .Elizabeth Friedman, Environmental Engineering Department
Date of Contact: 2/25/86
Contacted by: Telephone , (;EE‘\jEi‘)
Company/Agency: Glyco, Inc. ‘Fﬁ%ﬁ q7

46 76 9

Williamsport, Pennsylvania

Telephone Number: (717) 322-4681 EL%)P&%P‘\%Q\S‘LROOM
cK
Person(s) Contacted/Title(s) o

Howard Witt, Safety Manager

CONTACT SUMMARY:

Mr. Witt said that the Pennsylvania facility uses ethylene oxide (E0) to
perform ethoxylation. He said that no other facilities use EQ in any
capacity.

7712-3/30
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From: Cecily Beall, Environmental Engineering Department

Date of Contact: 2/26/86
aeCENED

CONTACT REPORT--MRI Project No. 7712-K

Contacted by: Telephone Q%7
4 % g
Company/Agency:  Paso Pak Chile Company pufs £ ¢
Post Office Box 969 S AR op
Fabens, Texas 79838 _ opATrROL RO
pOCKET %

Telephone Number: (915) 764-3716
Person(s) Contacted/Title(s)

Danny Gonzales, Plant Manager

CONTACT SUMMARY:

This company uses EQ to fumigate chiles. They fumigate only at the
request of the customer. The chamber has not been used in about 2 months.
There is no atmospheric EO emission control. This is their only location.

Any questionnaire should be sent to Mr. Tom Peterson, the General
Manager, at the above address.

|
/]
R
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From: Elizabeth M. Friedman, Environmental Engineering Department
Date of Contact: 2/27/86
Contacted‘by: Telephone

Company/Agency: Midwest Sterilization Corp. \’EE‘)
Post Office Box 509 RECE‘
Cape Girardeau, Missouri 63701
p rardeau, Missouri AUG 2.31997

Telephone Number: (314) 334-9820
OAQPS é\c‘)q\_ ROOM

>
Person(s) Contacted/Title(s) POGCKET CON

Audry Eldridge, President

CONTACT SUMMARY:
Mr. Eldridge said that the company operates two sterilizing chambers that

use ethylene oxide (12/88 mixture). The chambers are operated on a single
shift per day.

7712-3/28
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From: Cecily Beall, Environmental Engineering Department
Date of Contact: 2/28/86
Contacted by: Telephone g)
Company/Agency: Pacon Manufacturing Corp. ‘E‘FJ%EL

Post Office Box 384 P‘ V|

Metuchen, New Jersey 08840 0% 2 g A9

1\
. 3

Telephone Number: (201) 754-4500 OAQPSTQOLRQQM
Person(s) Contacted/Title(s) D()()\‘E-T

Vernon Shannon, President

CONTACT SUMMARY:

This company manufactures medical equipment and uses EO (12/88 gas) for
sterilization. Atmospheric EO emissions are controlled by a scrubber and are
near zero. )

Mr. Shannon is not aware that the company received a HIMA

questionnaire. Any future questionnaires should be sent to Mr. Michael
Shannon at the above address.

7712-1/65
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From: Cecily Beall, Environmental Engineering Department

Date of Contact: 2/28/86

Contacted by: Telephone Ei‘)
Company/Agency: Plant Disease Research Lab SEQ§E(§§EX\J
U.S. Department of Agricult - 4901
Frederick, Maryland NGE 2@
Telephone Number: (301) 663-2333 0,\%%%@\_“00%\&

ARY
Person(s) Contacted/Title(s) pOoCK

Dennis Johnson

CONTACT SUMMARY:

The cylindrical EO chamber at this lab is about 30 inches long and
12 inches in diameter. A very small amount of EO is used about three times
per week. There is no atmospheric EO emission control.

IS

7712-1/73
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From: Cecily Beall, Environmental Engineering Department
Date of Contact: - 2/28/86 ED
Contacted by: Telephone ?@EGE\\‘
Company/Agency:  SCM Corp. «1’5\991
New York, New York A

ars B, roo™

Telephone Number: (212) 752-2700 OFSONTR

Person(s) Contacted/Title(s)

Carl Zipfel, Manager, Department of Environmental Affairs

CONTACT SUMMARY:

SCM Corp. was recently bought by another corporation and this office is
being disbanded. EO is used by two subsidiary companies to fumigate spices.
Durkee Spices operates a plant in Bethlehem, Pennsylvania, that uses EQ; they
also operate a plant in Sharonville, Ohio, that discontinued EO use.

Baltimore Spice Company operates the following three plants that use EO:

(1) E1 Paso, Texas; (2) Baltimore, Maryland; and (3) Sparks, Nevada.

Baltimore Spice has a plant in North Dakota that does not use EO. None of the
plants have atmospheric EO emission controls. The plants operate the EO ‘
chambers about one cycle per shift. Questionnaires should be sent to Durkee's
Bethlehem plant and to Baltimore Spice's Baltimore plant. Mr. Zipfel did not
have phone numbers or contacts for those plants readily available.

7712-1/64



iiwz?;@é%é%“()ss

CONTACT REPORT--MRI Project No. 7712-K

E o243
From: Elizabeth M. Friedman, Environmental Engineering Department
Date of Contact: 2/28/86 “ED
Contacted by: Telephone %%Q@\
Company/Agency: 01d Dartmouth Historical Society,\\¢ ?ﬁaﬂsgi
Whaling Museum B AR Fﬁﬁj@

18 Johnny Cake Hill 0§§§§kgok
New Bedford, Massachsetts OZ%&%jKET

Telephone Number: (617) 997-0046

Person(s) Contacted/Title(s)

Robert Hauser, Conservator

CONTACT SUMMARY:

The museum has a 18 cubic foot (48" x 36" x 36") Vacudyne chamber that is
used approximately once a month. There are no emission controls. The museum
is working with a group of 11 other institutions in New England to meet the
OSHA standards. Mr. Hauser said that the Boston Public Library has a chamber
and that the Smithsonian is researching use of carbon dioxide.

Mr. Hauser requested that his name be placed on our mailing list.

7712-3/40
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From: David Newton, Environmental Engineering Department
Date of Contact: 2/28/86 \HED
Contacted by: Telephone §E‘ ;
. 499

Company/Agency: Boston Public Library N Q%Jva

Post Office Box 286 o AR oM

Coply Station orOFRROL RO

Boston, Massachusetts 0211%DOQKEJ'GO

Telephone Number: (617) 536-5400
Person(s) Contacted/Title(s)

Mr. Stuart Walker

CONTACT SUMMARY:

I called Mr. Walker to ask about the use of EQO for document fumigation at
the Boston Public Library.

Mr. Walker informed me that the library has a new chamber in which
documents will be fumigated with EO. However, the chamber is still being set
up. The Boston Public Library has not used EO in the past. The chamber is
not equipped with an EQO emission control device.

Mr. Walker said that an 88/12 Freon/EO mixture will be used to fumigate
documents. On the permit applicatioqﬂ'that has been approved by the State
Department of Environmental Planning, estimated EO usage was based on.the
maximum chamber usage that was physically possible, which was one cycle per
day. However, Mr., Walker feels that document fumigation is unlikely to occur
more frequently than twice per month.

In the near future, OSHA will test the chamber to make certain that
employee exposures to EO are at safe levels.

Mr. Walker suggested that any mailings should be directed to:

Mr. B. Joseph 0'Neill
Head of Research
or

Mr. Joseph Sarro

Head of Buildings Department
Post Office Box 286

Coply Station

Boston, Massachusetts 02117

45
7712-5/11
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From: Cecily Beall, Environmental Engineering Department
Date of Contact: 3/4/86

Contacted by: Telephone E E\\’ ED

Company/Agency: Richards Medical ‘F%’ g; Vi
Memphis, Tennessee aue 2 - 199
Telephone Number: (901) 396-2121 EDAQPN(“:}%\S\LP\OOM
T CON?
Person(s) Contacted/Title(s) pOCKE

Bob Ames

CONTACT SUMMARY:
This company currently uses small amounts of 12/88 gas to sterilize
medical devices. They are phasing out the use of EQ and by the end of March

should be relying solely on a contract sterilizer (Sterilization Services of

Tennessee).

.ot
el

7712-1/82
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Date of Contact:
Contacted by:

Company/Agency:

Telephone Number:
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CONTACT REPORT--MRI Project No. 7712-K II £ 24¢

Cecily Beall, Environmental Engineering Department

3/4/86 | eV
Telephone R%QE‘\I

Lot
Seamless Hospital Productg\'™ ’ i
9660-C Plaza Circle L A\\"\LR00“\
E1 Paso, Texas 79927 Kg%%ﬁaﬂTQO

0G
(915) 858-2937 P

Person(s) Contacted/Title(s)

Ricky Cambron

CONTACT SUMMARY:

There are four sterilization chambers at this facility using a total of
about 800 1b/d of gas. It was unclear if this value is for EO or for the
12/88 gas. There is a Chemrox scrubber controlling EO emissions.

As far as Mr. Cambron is aware, they have received no HIMA survey. A
Section 114 information request should be sent to Mr. Bill Edwards, the plant
manager, at the above address.

- X

7712-1/85
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From: Cecily Beall, Environmental Engineering Department
Date of Contact: 3/4/86 ‘:,
Contacted by: Telephone Jg@&ﬁ@‘gﬁ
_ @@‘?@"
Company/Agency: Seamless Latex §?§®“ , @l
931 Second Avenue, S.E. §%$ £
Fayette, Alabama 35555 o BB qoOM
QP Z a0\
\_)P’ﬂo\\\(g‘ -
Telephone Number: (205) 932-3202 xy30$£j ”

Person(s) Contacted/Title(s)

Joe Taylor

CONTACT SUMMARY:

This company manufactures surgical g1oVes. The use of EQO for
sterilization will end in about 2 months. That process is being relocated to
the following two sites:

1. Seamless Hospital Products in Ocala, Florida (Bob Moody)
2. Seamless Latex in E1 Paso, Texas (Bill Edwards)

Mr. Taylor is unaware of receiving a HIMA questionnaire. Any
questionnaires should be sent to Mr. Eddy Roberts the Plant Manager, at the
above address.

L
7712-1/83
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CONTACT REPORT--MRI Project No. 7712-K

From: Cecily Beall, Environmental Engineering Department

Date of Contact: 3/4/86

Contacted by: Telephone EGE\\’ED
Company/Agency: Sherwood Medical . 997
St. Louis, Missouri s 7 5 A
Telephone Number: (314) 567-1500 OA%PNSTQ‘(‘;LROOM )
G
DOGKET

Person(s) Contacted/Title(s)

Valerie, Secretary

CONTACT SUMMARY:

This company uses EO. For further information we need to talk to

Mr. Donald Price.

b

7712-1/86
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From: Cecily Beall, Environmental Engineering Department

CONTACT REPORT--MRI Project No. 7712-K

Date of Contact: 3/4/86

Contacted by: Telephone a GE\\, ED

Company/Agency: Snyder Laboratories 1
Dover, Ohio NG 26 199
Telephone Number: (216) 343-8801 OA%"%QOLROOM
G
Person(s) Contacted/Title(s) pOCKET

Ken Hofacker

CONTACT SUMMARY:

This company produces medical devices and uses EO. They completed and
returned the HIMA survey. This company is a division of Zimmer, which is part
of Bristol Meyers.

7712-1/88
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Froms Cecily Beall, Environmental Engine g Department
éXT
Date of Contact: 3/4/86 , @%Q
Contacted by: Telephone \yaflﬂ-ﬂﬁen
b 3
. \& cﬁ““
Company/Agency:  Spicecraft, Inc. aPS AL ®
St. Louis, Missouri OP’ “‘go

000“&Y
Telephone Number: (314) 231-5400

Person(s) Contacted/Title(s)

Fred Edwards

CONTACT SUMMARY:

This company uses EO in the production of spices. They completed and
returned the ASTA survey.

\
L

7712-1/90
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From: Cecily Bea]], Environmental Engineering Department
Date of Contact: 3/4/86 ED
Contacted by: Telephone %5§3§EX§5
Company/Agency: Sterilization Technical Servic%? 7{3ﬁggn
v 7500 W. Henrietta Road pe © S
Rush, New York 14543 0%93§%§bLF«“)
- GO i
Telephone Number: (716) 533-1672 SOCKE

Person(s) Contacted/Title(s)

James Whitbourne, President

CONTACT SUMMARY:

This company is a contract sterilizer using EO. There is no atmospheric
emission control at this time. However, because of New York State
requirements, a scrubber will be installed in about 3 months. The facility
uses 70,000 to 80,000 1b per year of 12/88 gas.

They have not recefved a HIMA survey. A Section 114 information request

should be sent to Mr. Whitbourne at the abové address.

g
7712-1/93
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From: Cecily Beall, Environmental Engineering Department
Date of Contact: 3/5/86
Contacted by: Telephone

Company/Agency: Sterling Drug, Inc. ‘\iEEE)
Race and Stoever Streets REGE
Myerstown, Pennsylvania 17067AUG 9 31997

Telephone Number: (717) 866-2141 OAQP@Q@L 00N
co
Person(s) Contacted/Title(s) DOCKET ©

Harry Jones, Plant Manager

CONTACT SUMMARY:

This company uses EO to sterilize containers. They are considering
switching to a contract sterilizer. There is no atmospheric EQO emission
control device. Mr. Jones did not have an estimate of annual EO use but said
that it was a small amount.

A Sectidn 114 information request should be sent to Mr. Jones at the

above address.

-
7712-1/94
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Elizabeth M. Friedman, Environmental Engineering Department

Date of Contact: 3/7/86

Contacted by: Telephone ED
Company/Agency: Jackson Laboratory ggg;ﬂﬁgﬁ\i

Lower Main Street § . weal

Bar Harbour, Maine 04609 G V] ;N
Telephone Number: (207) 288-3371 OA(%)P&Y%\SLRDOM

Person(s) Contacted/Title(s)

DOCKET G

~ Arden Peach, Safety Officer

CONTACT SUMMARY:

The 1ab has two sterilizers, one of which is run frequently. The
chambers use a 12/88 mixture of EO/freon. The exhaust is vented to the
atmosphere. Mr. Peach said that he would be the recepient of any
questionnaire.

7712-3/36
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From: Elizabeth M. Friedman, Environmental Engineering Department
Date of Contact: 3/7/86
Contacted by: Telephone REGE‘\’ED

Company/Agency: National Animal Disease Center 7% vy§7
Post Office Box 70 A6

Ames, Iowa 50010 g AR

OrQGrr0l. ROOM
Telephone Number: (515) 239-8200 DOCKET

Person(s) Contacted/Title(s)

Joseph R. Songer, Environmental Health and Safety

CONTACT SUMMARY:

Mr. Songer said that the facility has three chambers that use ethylene
oxide. The largest chamber is 3' x 4' x 5'. A second round chamber has a
24" diameter and 3' length and the third chamber has a 6" diameter and
4' length. The ventilation system is a single-pass air system that exhausts
100,000 cubic feet per pass.

Mr. Songer said that the center handles the sterilization for other
regional U.S.D.A. facilities that were not able to meet the OSHA standards.
He said that the Animal Exotic Diseases Research Laboratory in Plum Island
(Greenport) New York performs sterilization as do USDA facilities in East
Lansing, Michigan, and Athens; Georgia.

L,
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From: David L. Newton, Environmental Engineering Department
Date of Contact: 3/12/86
Contacted by: Telephone @%&QED
Vhoost

Company/Agency: Araclean Services, Inc.ﬁ?ﬁg: ﬁ%gj

1 North Beacon a7 -

La Grange, I11inois 60525 BV B ol

OF\QPST%«O‘—?‘OO ”

Telephone Number: (312) 352-3200 coN

Person(s) Contacted/Title(s)

Safety Officer and Charles W. Berndt, Divisional Vice-President

CONTACT SUMMARY:

I initially spoke to the safety officer, who was able to provide the
basic information. She indicated, however, that future inquiries should be
directed either to Ms. Colleen Dahoff or to Mr. Charles W. Berndt.

Araclean Services, Inc., does perform contract EO sterilization of
packaged medical devices. The quantity of EO used and information on control
devices were not available.

Mr. Charles W. Berndt called me back later in the afternoon. He informed
me that Araclean Services performs sterilization of clean room garments
(surgical gowns, etc.). Employee exposures are well below the OSHA action
level of 0.5 ppm averaged over 8 hours. At the present time there is no
control device to remove emissions going to the atmosphere. Mr. Berndt was
not sure how much sterilizing gas is used at Araclean Services.

Mr. Berndt added that he is the appropriate contact for any further
communications such as a written questionnaire.

Mr. Berndt requested that I send him a letter for his files confirming
what MRI is doing and the purpose of the study.

7712-5/23
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From: Elizabeth M. Friedman, Environmental Engineering Department
Date of Contact: 3/13/86 ED
Contacted by: Telephone REQE\\'
Company/Agency: Heard Museum W6 2% \9’37

22 E. Monte Vista N a

Phoenix, Arizona 85004 OROPS: AOL ROOM

7 GO

Telephone Number: (602) 252-8840 pOCKE

Person(s) Contacted/Title(s)

Ms. Ann Marshall, Curator

CONTACT SUMMARY:

Ms. Marshall said that the museum has a single 8' x 6' x 4' chamber that
is used approximately 10 times/year. The chamber is located outside and
emissions are vented to the atmosphere. Any further questions should be

directed to Mr. Warren Ruder, the building superintendent.

vy
7712-3/47



A-88-03

CONTACT REPORT--MRI Project No. 7712-K II E 257

From: Elizabeth M. Friedman, Environmental Engineering Department

Date of Contact: 3/13/86

Contacted by: Telephone . RECEIVED

Company/Agency:  Hollister, Inc. AUG 2 5 1997
2000 Hollister Drive
Libertyville, I11inois 60048 OAQPS AIR
- DOCKET CONTROL ROOM

Telephone Number: (312) 680-1000
Person(s) Contacted/Title(s)

Ken Riddel11, Research and Development

CONTACT SUMMARY:

Mr. Riddell confirmed that the company does use ethylene oxide. The
company manufactures medical equipment. Mr..Ridde11 said that he thought that
the company had completed and returned a HIMA survey. Any further questions

should be directed to Jerome Saxon, director of legal affairs.

A
7712-3/52
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, 11 E 258
From: Calvin L. Green, Jr., Environmental Engineering Department
Date of Contact: 3/13/86
Contacted by: Telephone RECEIVED
Company/Agency:  C. F. Sauer Company AUG 2 § 1997
Post Office Box 2346 _ OAQPS AIR
Greenville, South Carolina 29602 DOCKET CONTROL ROOM

Telephone Number: (803) 288-3211
Person(s) Contacted/Title(s)

Mr. Cleve Noell, Vice President of Products

CONTACT SUMMARY:

Mr. Noell provided the following information in regards to ethylene oxide
(EQ) usage at the above listed facility:

1. EO sterilization usage: Yes, but not at this facility — K
2. Purpose: Sterilization of spices ‘ e (o e
3. EO consumption: did not know

(o
7712-2/64
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From: Elizabeth M. Friedman, Environmental Engineering Department

Date of Contact: 3/19/86

Contacted by: Telephone RECEHVED

Company/Agency: Lederle Laboratory Division
American Cynamid AUG 2 6 1997
Middletown Road
Pear1 River, New York 10965 DOCKE?%%?J?’RAIOﬁ ROOM

Telephone Number: (914) 735-5000
Person(s) Contacted/Title(s)

Sue Johnson, Industrial Hygienist

CONTACT SUMMARY:

Ms. Johnson said that the facility frequently operates an EQ steriliza-
tion chamber. They are in the process of adding a scrubber to comply with
State regulations. She said that the company completed and returned a HIMA
questionnaire.

7712-3/66
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From: Elizabeth M. Friedman, Environmental Engineering Department
Date of Contact: 3/19/86

Contacted by: Telephone

Company/Agency:  Lowie Museum of Anthropology HECEIVED
: University of California
Berkeley, California 94720 AUG 2 6 1997

Telephone Number: (415) 642-3681 DOCKE?@%&?‘Q& ROOM
Person(s) Contacted/Title(s)

Jeffrey Brown, Senior Museum Scientist

CONTACT SUMMARY:
The museum operates a 500-ft3 Vacudyne chamber that is run every 6 weeks

to 2% months. The EO emissions pass through a water sealed vacuum pump.
Mr. Brown would be the person to receive any questionnaire.

7712-3/48
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From: David L. Newton, Environmental Engineering Department

Date of Contact: 3/19/86 REGEIVED

Contacted by: Telephone

AUG 2 6 1997
Company/Agency: Amefican Pharmsga] quoratories OAQPS AIR
Irwinedale, California DOCKET CONTROL ROOM
-Telephone Number: (818) 962-3531

Person(s) Contacted/Title(s)

Mr. John Feeney

CONTACT SUMMARY:

Mr. Feeney informed me that American Pharmseal Laboratories does
sterilize medical equipment that they manufacture with EO. The company is a
member of the Health Industry Manufacturers Association (HIMA). They probably
responded to the HIMA survey. Their response would be among those for

Baxter-Travenol Laboratories, their parent company.

T

7712-5/29
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From: ‘ David L. Newton, Environmental Engineerin[Dem§rtQ§@qg
Date of Contact: 3/19/86
Contacted by: Telephone RECEEVED
Company/Agency: Findley Research, Inc. AUG 2 6 1997
420 Airport Road
Fall River, Massachusetts 02720 OAQPS AIR
DOCKET CONTROL ROOM

Telephone Number: (617) 679-8800
Person(s) Contacted/Title(s)

Ms. Sarah Degan, Microbiologist

CONTACT SUMMARY:

I originally called Mr. Harold Schaefer, but he is no longer with the
company.

Ms. Degan informed me that Findley Research, Inc., does use EO to perform
contract sterilization. The second Findley Research plant in Berkley,
Massachusetts is no longer operational. Ms. Degan thought that the company
had very recently joined the Health Industry Manufacturers Association.

Ms. Degan was not sure of the quantity of EQ used at Findley Research.
The person who would know information of that type and to whom future
questions should be addressed is:

Ms. Lisa Curran

Manager of Quality Assurance
Findley Research, Inc.

420 Airport Road

Fall River, Massachusetts 02720

/"/I/’ ’
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From: Elizabeth M. Friedman, Environmental Engineering Department

Date of Contact: 3/20/86

Contacted by: Telephone EE[)
Company/Agency: Lukens International RECEIV
Post Office Box 1040
Lynchburg, Virginia 24505 AUG 2 6 1997
- AQPS AR
Telephone Number: (804) 528-0066 DOCKEQCONTROL ROOM

Person(s) Contacted/Title(s)

Dr. Donald Boyd, Executive Vice President

CONTACT SUMMARY:

Mr. Boyd said that the company has two sterilization chambers for use
with 12/88 gas mixtures. One chamber is 9' x 9' x 5' and the other is
5' x 4' x 3'. The chambers are used less than once per month. Most
sterilization is sent to Isomedix, a radiation contract sterilizer.

The chambers vent ethylene oxide through a water jacket before draining
to the public treatment system.

7712-3/57
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From: Elizabeth M. Friedman, Environmental Engineering Department

Date of Contact: 3/20/86

RECEIVED

AL 1997

Contacted by: Telephone

Company/Agency: Medlon, Inc.
3325 Glen Oaks Boulevard

, . s OBQPS AR '
Burbank, California 91504 SOCKET CONTROL ROOM

Telephone Number: (818) 954-9541
Person(s) Contacted/Title(s)

Don Fouratt, Production Engineer

CONTACT SUMMARY:

The company is a medical device manufacturer and does perform ethylene
oxide sterilization. They also send out work to contract radiation
sterilizers. Any further questions should be addressed in writing to Mr. Paul
Pietryka, Production Manager.

7712-3/58 - |
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Elizabeth M. Friedman, Environmental Engineering Department

Date of Contact: 3/7/86

Contacted by: Telephone ED
Company/Agency: Jackson Laboratory ggg;ﬂﬁgﬁ\i

Lower Main Street § . weal

Bar Harbour, Maine 04609 G V] ;N
Telephone Number: (207) 288-3371 OA(%)P&Y%\SLRDOM

Person(s) Contacted/Title(s)

DOCKET G

~ Arden Peach, Safety Officer

CONTACT SUMMARY:

The 1ab has two sterilizers, one of which is run frequently. The
chambers use a 12/88 mixture of EO/freon. The exhaust is vented to the
atmosphere. Mr. Peach said that he would be the recepient of any
questionnaire.

7712-3/36
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From: Elizabeth M. Friedman, Environmental Engineering Department
Date of Contact: 3/7/86
Contacted by: Telephone REGE‘\’ED

Company/Agency: National Animal Disease Center 7% vy§7
Post Office Box 70 A6

Ames, Iowa 50010 g AR

OrQGrr0l. ROOM
Telephone Number: (515) 239-8200 DOCKET

Person(s) Contacted/Title(s)

Joseph R. Songer, Environmental Health and Safety

CONTACT SUMMARY:

Mr. Songer said that the facility has three chambers that use ethylene
oxide. The largest chamber is 3' x 4' x 5'. A second round chamber has a
24" diameter and 3' length and the third chamber has a 6" diameter and
4' length. The ventilation system is a single-pass air system that exhausts
100,000 cubic feet per pass.

Mr. Songer said that the center handles the sterilization for other
regional U.S.D.A. facilities that were not able to meet the OSHA standards.
He said that the Animal Exotic Diseases Research Laboratory in Plum Island
(Greenport) New York performs sterilization as do USDA facilities in East
Lansing, Michigan, and Athens; Georgia.

L,
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From: David L. Newton, Environmental Engineering Department
Date of Contact: 3/12/86
Contacted by: Telephone @%&QED
Vhoost

Company/Agency: Araclean Services, Inc.ﬁ?ﬁg: ﬁ%gj

1 North Beacon a7 -

La Grange, I11inois 60525 BV B ol

OF\QPST%«O‘—?‘OO ”

Telephone Number: (312) 352-3200 coN

Person(s) Contacted/Title(s)

Safety Officer and Charles W. Berndt, Divisional Vice-President

CONTACT SUMMARY:

I initially spoke to the safety officer, who was able to provide the
basic information. She indicated, however, that future inquiries should be
directed either to Ms. Colleen Dahoff or to Mr. Charles W. Berndt.

Araclean Services, Inc., does perform contract EO sterilization of
packaged medical devices. The quantity of EO used and information on control
devices were not available.

Mr. Charles W. Berndt called me back later in the afternoon. He informed
me that Araclean Services performs sterilization of clean room garments
(surgical gowns, etc.). Employee exposures are well below the OSHA action
level of 0.5 ppm averaged over 8 hours. At the present time there is no
control device to remove emissions going to the atmosphere. Mr. Berndt was
not sure how much sterilizing gas is used at Araclean Services.

Mr. Berndt added that he is the appropriate contact for any further
communications such as a written questionnaire.

Mr. Berndt requested that I send him a letter for his files confirming
what MRI is doing and the purpose of the study.

7712-5/23
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CONTACT REPORT--MRI Project No. 7712-K I E 258
From: Elizabeth M. Friedman, Environmental Engineering Department
Date of Contact: 3/13/86 ED
Contacted by: Telephone REQE\\'
Company/Agency: Heard Museum W6 2% \9’37

22 E. Monte Vista N a

Phoenix, Arizona 85004 OROPS: AOL ROOM

7 GO

Telephone Number: (602) 252-8840 pOCKE

Person(s) Contacted/Title(s)

Ms. Ann Marshall, Curator

CONTACT SUMMARY:

Ms. Marshall said that the museum has a single 8' x 6' x 4' chamber that
is used approximately 10 times/year. The chamber is located outside and
emissions are vented to the atmosphere. Any further questions should be

directed to Mr. Warren Ruder, the building superintendent.

vy
7712-3/47
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CONTACT REPORT--MRI Project No. 7712-K II E 257

From: Elizabeth M. Friedman, Environmental Engineering Department

Date of Contact: 3/13/86

Contacted by: Telephone . RECEIVED

Company/Agency:  Hollister, Inc. AUG 2 5 1997
2000 Hollister Drive
Libertyville, I11inois 60048 OAQPS AIR
- DOCKET CONTROL ROOM

Telephone Number: (312) 680-1000
Person(s) Contacted/Title(s)

Ken Riddel11, Research and Development

CONTACT SUMMARY:

Mr. Riddell confirmed that the company does use ethylene oxide. The
company manufactures medical equipment. Mr..Ridde11 said that he thought that
the company had completed and returned a HIMA survey. Any further questions

should be directed to Jerome Saxon, director of legal affairs.

A
7712-3/52
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, 11 E 258
From: Calvin L. Green, Jr., Environmental Engineering Department
Date of Contact: 3/13/86
Contacted by: Telephone RECEIVED
Company/Agency:  C. F. Sauer Company AUG 2 § 1997
Post Office Box 2346 _ OAQPS AIR
Greenville, South Carolina 29602 DOCKET CONTROL ROOM

Telephone Number: (803) 288-3211
Person(s) Contacted/Title(s)

Mr. Cleve Noell, Vice President of Products

CONTACT SUMMARY:

Mr. Noell provided the following information in regards to ethylene oxide
(EQ) usage at the above listed facility:

1. EO sterilization usage: Yes, but not at this facility — K
2. Purpose: Sterilization of spices ‘ e (o e
3. EO consumption: did not know

(o
7712-2/64
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CONTACT REPORT--MRI Project No. 7712-K " T E 259

From: Elizabeth M. Friedman, Environmental Engineering Department

Date of Contact: 3/19/86

Contacted by: Telephone RECEHVED

Company/Agency: Lederle Laboratory Division
American Cynamid AUG 2 6 1997
Middletown Road
Pear1 River, New York 10965 DOCKE?%%?J?’RAIOﬁ ROOM

Telephone Number: (914) 735-5000
Person(s) Contacted/Title(s)

Sue Johnson, Industrial Hygienist

CONTACT SUMMARY:

Ms. Johnson said that the facility frequently operates an EQ steriliza-
tion chamber. They are in the process of adding a scrubber to comply with
State regulations. She said that the company completed and returned a HIMA
questionnaire.

7712-3/66
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From: Elizabeth M. Friedman, Environmental Engineering Department
Date of Contact: 3/19/86

Contacted by: Telephone

Company/Agency:  Lowie Museum of Anthropology HECEIVED
: University of California
Berkeley, California 94720 AUG 2 6 1997

Telephone Number: (415) 642-3681 DOCKE?@%&?‘Q& ROOM
Person(s) Contacted/Title(s)

Jeffrey Brown, Senior Museum Scientist

CONTACT SUMMARY:
The museum operates a 500-ft3 Vacudyne chamber that is run every 6 weeks

to 2% months. The EO emissions pass through a water sealed vacuum pump.
Mr. Brown would be the person to receive any questionnaire.

7712-3/48
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| E 261
From: David L. Newton, Environmental Engineering Department

Date of Contact: 3/19/86 REGEIVED

Contacted by: Telephone

AUG 2 6 1997
Company/Agency: Amefican Pharmsga] quoratories OAQPS AIR
Irwinedale, California DOCKET CONTROL ROOM
-Telephone Number: (818) 962-3531

Person(s) Contacted/Title(s)

Mr. John Feeney

CONTACT SUMMARY:

Mr. Feeney informed me that American Pharmseal Laboratories does
sterilize medical equipment that they manufacture with EO. The company is a
member of the Health Industry Manufacturers Association (HIMA). They probably
responded to the HIMA survey. Their response would be among those for

Baxter-Travenol Laboratories, their parent company.

T

7712-5/29
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From: ‘ David L. Newton, Environmental Engineerin[Dem§rtQ§@qg
Date of Contact: 3/19/86
Contacted by: Telephone RECEEVED
Company/Agency: Findley Research, Inc. AUG 2 6 1997
420 Airport Road
Fall River, Massachusetts 02720 OAQPS AIR
DOCKET CONTROL ROOM

Telephone Number: (617) 679-8800
Person(s) Contacted/Title(s)

Ms. Sarah Degan, Microbiologist

CONTACT SUMMARY:

I originally called Mr. Harold Schaefer, but he is no longer with the
company.

Ms. Degan informed me that Findley Research, Inc., does use EO to perform
contract sterilization. The second Findley Research plant in Berkley,
Massachusetts is no longer operational. Ms. Degan thought that the company
had very recently joined the Health Industry Manufacturers Association.

Ms. Degan was not sure of the quantity of EQ used at Findley Research.
The person who would know information of that type and to whom future
questions should be addressed is:

Ms. Lisa Curran

Manager of Quality Assurance
Findley Research, Inc.

420 Airport Road

Fall River, Massachusetts 02720

/"/I/’ ’

7712-5/30
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From: Elizabeth M. Friedman, Environmental Engineering Department

Date of Contact: 3/20/86

Contacted by: Telephone EE[)
Company/Agency: Lukens International RECEIV
Post Office Box 1040
Lynchburg, Virginia 24505 AUG 2 6 1997
- AQPS AR
Telephone Number: (804) 528-0066 DOCKEQCONTROL ROOM

Person(s) Contacted/Title(s)

Dr. Donald Boyd, Executive Vice President

CONTACT SUMMARY:

Mr. Boyd said that the company has two sterilization chambers for use
with 12/88 gas mixtures. One chamber is 9' x 9' x 5' and the other is
5' x 4' x 3'. The chambers are used less than once per month. Most
sterilization is sent to Isomedix, a radiation contract sterilizer.

The chambers vent ethylene oxide through a water jacket before draining
to the public treatment system.

7712-3/57
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CONTACT REPORT--MRI Project No. 7712-K II £ 284

From: Elizabeth M. Friedman, Environmental Engineering Department

Date of Contact: 3/20/86

RECEIVED

AL 1997

Contacted by: Telephone

Company/Agency: Medlon, Inc.
3325 Glen Oaks Boulevard

, . s OBQPS AR '
Burbank, California 91504 SOCKET CONTROL ROOM

Telephone Number: (818) 954-9541
Person(s) Contacted/Title(s)

Don Fouratt, Production Engineer

CONTACT SUMMARY:

The company is a medical device manufacturer and does perform ethylene
oxide sterilization. They also send out work to contract radiation
sterilizers. Any further questions should be addressed in writing to Mr. Paul
Pietryka, Production Manager.

7712-3/58 - |
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From: Elizabeth M. Friedman, Environmental Engineering Department

Date of Contact: 3/20/86
RECEIVED

Contacted by: Telephone
AUG 2 § 1897

Company/Agency: Meer Corporation
9500 Railroad Avenue OAQPS AIR
North Bergen, New Jersey 07047 DOCKET CONTROL ROOM

Telephone Number: (201) 861-9500
Person(s) Contacted/Title(s)

Harold Montory, Purchasing Agent

CONTACT SUMMARY:

The company uses ethylene oxide (EO) as a sterilizing gas for botanical
products. The single chamber is operated every 3 days. Approximately one
pallet (six cylinders) of 12/88 sterilizing gas are used every month. Monthly
E0 emissions are approximately 200 pounds. The chamber is a Vacudyne system

with water sealed pumps.

Any. further questions should be addressed to Dr. William Meer, Owner.

7712-3/63
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CONTACT REPORT--MRI Project No. 7712-K I F 256

From: Elizabeth M. Friedman, Environmental Engineering Department
Date of Contact: 3/20/86 | D
Contacted by: Telephone REGE“’E
Company/Agency: Merck Sharp and Dohme AUG 2 § 1997
. Westpoint, Pennsylvania 19486 OAQPS AIR on
DOCKETCONTROLRO

Telephone Number: (215) 661-5000

Person(s) Contacted/Title(s)

Barry Starkman, Safety and Industrial Hygiene Engineer

CONTACT SUMMARY:

The company does use ethylene oxide,any further questions should be
addressed in writing to Mr. Starkman. z

7712-3/53



CONTACT REPORT--MRI Project No. 7712-K JIF ".E COPY

. E 267
From: David L. Newton, Environmental Engineering Department
Date of Contact: 3/20/86
Contacted by: Telephone

Company/Agency: Crescent Food Company EE‘\iQi{D
Post Office Box 3026 REC
Seattle, Washington 98114 RA 1997

Telephone Number: (206) 623-7140 OAQPNS'\' é\& ROOM
cO
Person(s) Contacted/Title(s) DOCKET

Mr. Terry Cooke, Safety Director

CONTACT SUMMARY:

Mr. Cooke informed me that Crescent Food Company does use EO to fumigate
spices. He indicated that the appropriate contact for any questions about EO
is Faye Mattson-Cotter, their legal counsel. She is out of town this week.
Mr. Cooke suggested that I call her back on Monday. |

Ms. Mattson-Cotter would be the appropriate recipient of any

questionnaire, which should be mailed to the above address.

7712-5/35
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From: Cecily Beall, Environmental Engineering Department

Date of Contact: 3/24/86

Contacted by: Telephone REGE\\’ED
Company/Agency: Tone Brothers, Inc. '
Des Moines, Iowa AU 26 1997
Telephone Number: (515) 262-9721 - O'\o%)v%%\&“ow
D()CKET

Person(s) Contacted/Title(s)

Morris Binder

CONTACT SUMMARY:

This company uses EO in the production of spices. They completed and
returned the ASTA survey.

7712-1/101
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From: Cecily Beall, Environmental Engineering Department

Date of Contact: 3/24/86

Contacted by: Telephone \,ED
Company/Agency: u.S.C.I. %E(:ﬁih
Billerica, Massachusetts A6 2 ¢ 1991
Telephone Number: (617) 667-2511 oGRS A\g\_ﬂoo“'\
Person(s) Contacted/Title(s) DOCKET CONTH

Joe Piantedosi

CONTACT SUMMARY:

This company is a division of C. R. Bard, uses EO, and completed and
returned the HIMA survey.

7712-1/108
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From: Cecily Beé]], Environmental Engineering Department
Date of Contact: 3/24/86

Contacted by: Telephone REGE‘\, ED _

Company/Agency: U.S. Clinical Products 997
Post Office Box 1667 NRAR
Richardson, Texas 75083 S AR "
OAQP roO
Telephone Number: (214) 690-8570 DOCKET GONTROL

Person(s) Contacted/Title(s)

Butch Antill

CONTACT SUMMARY:

This company, & division of A. H. Robbins, manufactures medical supplies
and uses about 1,000 1b per week of 12/88 gas. There is no EO atmospheric
emission control device.

A Section 114 information request should be sent to Win Singletary, the
general manager, at the above address.

7712-1/102
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Date of Contact:
Contacted by:
Company/Agency:

Telephone Number:

'A-88-03

‘ Ph‘
CONTACT REPORT--MRI Project No. 7712-K IoE 12 /1

Cecily Beall, Environmental Engineering Department

3/24/86

Telephone %GE\\I ED

Walpak Company ' 7

50 W. Carpenter Road AG 1% 3

Wheeling, I1linois 60090 S AR ROON\
- ORAMT ROV

(312) 541-4790 OCKET co

Person(s) Contacted/Title(s)

John Laemmar, Vice President for Regulatory Affairs and Quality

Assurance

CONTACT SUMMARY:

This company is an independent contract sterilizer for medical

supplies. Mr. Laemmar could not provide an estimate of EQO use. There is no

atmospheric EO emission control device.

A Section 114 information request should be sent to Mr. Laemmar at the

above address.

7712-1/103
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From: Cecily Beall, Environmental Engineering Department
Date of Contact: 3/24/86

Contacted by: Telephone

Company/Agency:  Ways and Means, Inc. RECE!VED

632 Irwin _
San Rafael, California 94901 AUG 2 § 1997

Telephone Number: (415) 456-2815 DOCKE'(r)églt:\‘JsTlégz ROOM

Person(s) Contacted/Title(s)

Peter Lind

CONTACT SUMMARY:

This company produces disposable medical supplies by plastic injection
molding. They use about 10 to 20 1b per day of EO. Emissions are controlled
by a scrubber.

Mr. Lind is not sure if they received the HIMA survey; he sees so much
paperwork he cannot remember it all. A Section 114 information request should
be sent to him at the above addres.

7712-1/109
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From: Cecily Beall, Environmental Engineering Department
Date of Contact: 3/24/86

Contacted by: Telephone

Company/Agency: The West Company ‘\’EE‘)
Medical Plastics Division REGE
Cemetary and Oliver Streets ¢ 1097
Jersey Shore, Pennsylvania 17740 AUG 2 0\99

R
Telephone Number: (717) 398-1133 DOGKEWQ%%\?‘%S\OL ROOM

Person(s) Contacted/Title(s)

Roy Billman

CONTACT SUMMARY:

This company manufactures medical supplies and uses EO. There is no
atmospheric EQ emission control device. Mr. Billman could not estimate EO
use. West Company has a plant in Montgomery, Pennsylvania, but no EO is used

there.

, As far as Mr. Billman is aware, they have not received a HIMA survey. A
Section 114 information request should be sent to Mr. John Neely, the
operations manager, at the above address.

7712-1/100
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From: Cecily Beall, Environmental Engineering Department

Date of Contact: 3/24/86

Contacted by: Telephone EGE‘\,ED |

Company/Agency: Wixon Industries ‘F% . xng
1390 E. Bolivar Avenue Bﬁﬁ 708 ¥
Milwaukee, Wisconsin 63207 ‘ o AR oM
- OAQP oL RO
Telephone Number: (414) 481-8900 DOGKET CONTR

Person(s) Contacted/Title(s)

Ron Hinzpeter, Purchasing Director

CONTACT SUMMARY:

This company produces spices and uses about 6.5 1b of EO per day. There
is no atmospheric EQ emission control dévice.

They are a member of ASTA but Mr. Hinzpeter is unaware of receiving an
ASTA survey. A Section 114 information request should be sent to

Mr. Hinzpeter at the above address.

7712-1/105 |~
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From: Cecily Beall, Environmental Engineering Department

Date of Contact: 3/24/86

Contacted by: Telephone
Company/Agency: Wyeth Laboratories, Inc.
_ 611 E. Nield Street RECEEVED
West Chester, Pennsylvania 19382
AUG 2 &
Telephone Number: (215) 696-3100 261397
OAQPS AIR
Person(s) Contacted/Title(s) DOCKET CONTROL ROOM

Thomas Hershey

CONTACT SUMMARY:

This company does use EO. Although this company is a member of HIMA,
Mr. Hershey is unaware of receiving the HIMA survey. It is possible that
someone else received and answered it. A Section 114 information request
should be sent to Mr. T. Frank Gannon, the plant manager, at the above

address.

7712-1/98
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From: Elizabeth M. Friedman, Environmental Engineering Department
Date of Contact: 4/1/86
Contacted by: Telephone

Company/Agency: Medline Industries, Inc.

One Medline P1
Ngﬁthgroglr(‘f 11?(1‘:§o1's 60060 RECEIVED

Telephone Number: (312) 949-5500 AUG 2 § 1997
i QAQPS AIR
Person(s) Contacted/Title(s) DOCKET SONTROY. ROOM

John Stegmeyer, Production Manager

CONTACT SUMMARY:

The company manufactures Class I hospital supplies and operates three
ethylene oxide chambers. The chambers are run four to five times/day. There
is no emission control/recovery. The company did not receive a HIMA

questionnaire.

7712-3/67
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From: Calvin L. Green, Environmental Engineering Department
Date of Contact: 4/10/86
Contacted by: Telephone

Company/Agency: Castle: Division of Sybron CO%ECEEVED

1777 East Henrietta Road

Post Office Box 23077 AUG 2 5 1997
Rochester, New York 14692
OAQPS AIR ROOM
Telephone Number: (716) 475-1400 DOCKET CONTROL

Person(s) Contacted/Title(s)

Mr. T. K. (Chip) Moore, Manager, Product Support

CONTACT SUMMARY:

Mr. Moore provided the following information in regards to EQO emission
control devices for hospital EO sterilizers. Castle does not market nor sell
a device that removes EO emissions from the exhaust gas flow stream. They
have not done any research and development in terms of producing such a
device. He did recommend two companies that had developed and were marketing
such devices:

Mine Safety Appliance Company (MSA)
Heat Systems of Connecticut

8692-2/3
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CONTACT REPORT--MRI Project No. 8692-K I B 278
From: Calvin L. Green, Environmental Engineering Department
Date of Contact: 4/10/86
Contacted by: Telephone v REQE%VEQ
Company/Agency: Duke University Hospital auG 2 5 1997
Duke University _
Durham, North Carolina DOCKEi?%%‘?\g Q.(\JRL —

Telephone Number: (919) 684-6320
Person(s) Contacted/Title(s)

Dr. Thoman, Chief, Environmental Services

CONTACT SUMMARY:

Dr. Thoman provided the following information relative to EO
sterilization and control technologies. The University Medical Center
incorporates eight EO sterilizers in several sections of the medical center.
The majority of the units are located in the Central Materials Section. Most
of the sterilizers are independently ducted directly to the atmosphere. A1l
areas where EO sterilizers are located are under negative pressure with
continuous air exchanges.

Dr. Thoman related that the University reviewed the prospect of
installing a control device to reduce EO concentration in EO exhaust
emissions. This device, a catalytic converter, was manufactured by Mine
Appliances Company. The capital cost of the unit was $10,000 to $15,000.
Installation costs ranged from $20,000 to $30,000 escalating the costs to
approximately $45,000. This unit would have been steam powered from steam
lines on site utilizing a heat exchanger. There were also problems with
physically installing the unit in that it would necessitate ducting and
additional support structure and providing a place to install. The University
decided the purchase and installation of the control device was cost
prohibitive and did not install.

Dr. Thoman was requested to provide MRI with a copy of the planning and

design worksheets that were used for the planning and installation of the
proposed control device.

8692-2/1
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From: Calvin L. Green, Environmental Engineering Department

Date of Contact: 4/11/86
Contacted by: - Telephone REGE‘VED
Company/Agency: Damas Corp. . 7

8 Romanelli Avenue AUG 2 5199

South Hackensack, New Jersey 0760q3AQPSI“R

D OGKET CONTROL ROOM

Telephone Number: (201) 489-0525
Person(s) Contacted/Title(s)

Mr. Dave Smith, President

CONTACT SUMMARY:

Mr. Smith provided the following information in regards to EO emission
control devices. Damas manufactures several EO emission control devices, Tri-
Phase Et0 Scrubber Systems. The systems are applicable to large industrial EO
sterilization processes with gas stream flow rates from 40 to 400 cfm. A
smaller unit has been modified that could control EO emissions from large
hospital sterilizers. The estimated cost of installing and operating this
unit are as follows:

Capital costs: $10,000

Annualized costs: <$10,000

On site construction charges: ?

Pump: ?

Closed loop water cooling: ?

Energy costs: ?

Explosion prevention additions: 20 percent capital costs

8692-2/2
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CONTACT REPORT--MRI Project No. 8692-K I E 280
From: Calvin L. Green, Environmental Engineering Department
Date of Contact: 4/30/86 EJ
Co_ntacted by: Telephone REGE‘VE
Company/Agency: Seamless Hospital Products AUG 2~31997
Division of Dart Industries QPs AR

1909 Northeast 25th Avenue OA OM
Ocala, Florida 32670 HOCKET CONTROL RO

Telephone Number: (904) 732-0600
Person(s) Contacted/Title(s)

Mr. Terry Tiazza, Engineering Manager

CONTACT SUMMARY:

Mr. Tiazza was contacted to acquire information relevant to Ethylene
Oxide (EO) control devices and technologies. Mine Safety Appliances Company
(MSA) of Pittsburgh, Pennsylvania informed MRI that the above company had in
operation an EQ gas control device manufactured by MSA.

Mr. Tiazza indicated the following:

1. Seamless Hospital Products do have a MSA Et0O Abator System installed;
however, it is not yet operational.

2. Presently, MSA representatives are on site preparing the device for
preliminary tests and to place in operation.

3. Call back in a week or two to discuss operation and the possibility
of a discussion and visit.

8692-2/5
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Froms A1 Meiners, Environmental Systems Department H E 281
Date of Contact: 7/9/86
Contacted by: Telephone REQE‘\!ED
oY e e 27

Bridgeport, Connecticut AQPS AR I
Telephone Number: (203) 372-5455 DOCKET CONTROV

Person(s) Contacted/Title(s)

Mr. Pankaj Desai, Vice President of Sales and Marketing

CONTACT SUMMARY:
Mr. Peter Cashman, their CEO, will accompany Pankaj to the meeting at MRI

on July 15. |

They have a sterilizer (9 cu ft) in their lab and are trying to get one
installed in a local hospital. ‘

Pankaj said it "might be difficult" fo supply equipment to our lab for
testing, but they would consider it. They would rather not leave their
equipment where someone could "take it apart and find out what it is all
about™ I told him that we could have a confidentiality agreement. He said
that our own persohne] or test crew would be welcome to test their system
under various conditions at their lab.

I sent Pankaj a map to MRI.

8692-3/6
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From: Al Meiners, Environmental Systems Department
Date of Contact: 7/23/86 EGE‘NE‘D
Contacted by: Telephone % 8 ?Fg’\%?
Company/Agency: EPA ME)P\QPST \%\\g\L ROON\
Telephone Number: DOQKET GON

Person(s) Contacted/Title(s)

Chuck Darvin

CONTACT SUMMARY:

I called Chuck to tell him our proposed plans for Phase I and Phase II
and our estimatéAbudget for Phase II. These items had been discussed
previously by Lloyd, Bruce and I.

I told him that our top priority was a test of the MSA system. This is
the only system currenﬁ]y insta}]ed in hospitals and handles contaminated air
from several sources. This system cou]& be a basis for EPA regulation and our
tests will give us 1;5ut on various sources on EO from the aerator, from
around the sterilizer door and from the ethylene tank storage. Our second
priority are the acid scrubbers which would be significantly cheaper in cost
and more efficient in the number of lives saved per dollar. These systems can
apparently handie most of the ethylene oxide that is ehitted from the
sterilizer. The scrubber systems could be especially effective for small
hospital who could not afford the expensive MSA system and have fewer or
smaller sterilizers. I told Chuck that we were thinking of testing just one
scrubber and that would probably be the one which was first demonstrated at a
hospital.

The Tigg system would be studied in an experimental laboratory program at

MRI Kansas City.

8692-3/9



[ told him we could submit a general QA/QC plan. This plan could be
submitteJ:g:; Phase [ report but more specific information would be needed
prior to testing the MSA system and the acid scrubber system. We feel that we
must visit the sites where these systems are installed before we can write as
adequate QA/QC plan.

I gave him our preliminary cost estimates:

MSA 59.7
Acid scrubbers 49.6
Tigg system _44.6
Total 153.9

I told him that we have assumed that we will not need to do any extensive
analytical methods development although some methods evaluation will be
required. We have also assumed that practically no costs for equipment,
sterilizers, control systems, etc. will be incurred. I told him that we felt
that Tigg would be very pleased to provide us with the necessary equipment for
testing their system. Our analytical methodology will be similar to that used
by John Marguson.

I told him we have budgeted for both Chemrox and Damas Corporation but he
agreed it would be best to pick just one and test it. He suggested that we go
with the one that we think is the best and I said our criteria of selecting
the first one to be installed in a hospital is probably a gqod selection
principle.

Chuck and I agree that it is not necessary to prove the acid hydrolysis
technology. What is important is to see that the technology is properly
applied to hospitals, particularly with regard to the proper sizing and cost
of the unit. Chuck does not believe that a laboratory test would satisfy

their requirements. He thinks these tests need to be done in a hospital.

8692-3/10
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Chuck was concerned whether or not we would be able to define all the
requirements and methodology and so forth in our test plan with enough
precision to allow us to tie down the dollar figures. He does not want us to
cohe back and tell him that we need even $10,000 additional three months down
the road because of something we did not anticipate. He was particularly
concerned about our ability to budget Phase II without site visits. I told
him that I thought we had budgeted adequately to send senior engineers to the
site and then provide adequate time for writing the test plan and the QA/QC
plan following the site visit (we are planning site visits to two hospitals,
one in which an MSA unit is installed and the seéond in which the Chemrox or
Damas units are installed.

Chuck wanted to talk thi§ approach over with his QA peopie, he was

concerned about the timing problem because he needs 15 to 20 days for them to

review the QA plan. He called me back later in the day and said that it would

be okay to provide them with a general QA/QC plan followed by more specific
QA/QC details following the site v1's1't.~

I told him we wanted to stay within the Phase I budget and get started on
Phase [I. He said this approach sounds good to him.

He has no problem with the costs I quoted and he thinks that EPA can meet
these. He also thought that this would give them a well-rounded technology
package concerning three different technology concepts (he said to make any
testing on "carbon adsorption" last and if course {t is our last priority). [
have not told Chuck that this technology is actually not carbon because of our
confidentiality agreement.

Chuck suggested that we might want to contact Dr. Cooper's laboratory at
the University of Central Florida for the Tigg studies. He said we might be
able to get it done cheaper than the $44,000 we quoted. I said we would look
in to it. I told him that our problem to date with Dr. Cooper was that we

have to guarantee him a certain number of days. Chuck said he did not want us

8692-3/11
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to incur any costs that we did not get anything for. We ta]ked about the
probabitity thatgfhe work was done in Florida, the majority of the work would
be done by graduate students and that they may have some difficulty meeting
time and cost schedules.

Chuck again said that he did not -have a problem with our preliminary cost
figures,gg said that that is approxiﬁate]y the ballpark that they had hoped
for. In fact, they would not be able to go any higher than that.

We talked about testing the MSA system possibly in September or early
October. I told him that we had not yet gotten permission to perform these
tests. He thought that we would need to go to the hospitals in order to get
this permission. I told him that we probably had enough funds available in
Phase I for this trip if really necessary.

We discussed MSA's reluctance tp talk to us without pay and he suggested
that we should probably get rather blunt with them. We both felt that we
needed MSA's cooperation in this study qnd that if we have to pay them we
will,

Chuck called back later that day and said that we should proceed as if we
‘hadrsufficient funds to carry out all three of the proposed tests.

[ asked how to transmit this information to him and he said it should be
part of the Phase I interim report. The report should describe our plans for
" Phase II and it should contain a budget.

Chuck said that he will use this report to prepare a scope of work.

8692-3/12
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CONTACT REPORT--MRI Project No. 8692-K I b 283
Froms: Bruce Nicholson, Environmental Engineering Department
Date of Contact: 7/30/86
Contacted by: Telephone RECEVED :
Company/Agency: Children's Hospital :
Philadelphia, Pennsylvania AUG 2 & 1397
Telephone Number: (215) 596-9755 DOCKE?@%&%’S& ROOM

Person(s) Contacted/Title(s)

Barry Knopf, Director of Safety and Environmental Health

CONTACT SUMMARY:

I spoke with Mr. Knopf to get more information on the MSA unit there. He
confirmed they treat sterilizer gas, aerators, and room air with the unit.
They have had periodic testing usually via GC that shows the unit is still
effective. However, recently they switched to tests using a continuous
"electronic" monitor at the inlet and outlet. He was not sure about factoring
out the dilution rate. The tests were arranged by the maintenance department
in plant operations. They may have more information. The testing contractor
is Paul Coward of Coward, Eastment & Company at (215) 567-1401. He should
have more information on how the tests were conducted and the test reports.

He should also have cost information.
Mr. Knopf thought that a test program there would be no problem. Send

him a Tetter with suggested dates and he'll arrange it.

8692-1/11
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RECEIVED
AUG 2 § 1997

S AIR
CONTACT REPORT--MRI Project N%O(‘}KE?%%?\!TROL ROOM

From: Mr. Pat Murphy, Environmental Engineering Department
Date of Contact: August 4, 1986
Contacted by: Telephone
Company/Agency: Barnes Hind Pharmaceutical

pany/Agency YIS Kifer Poa

San mk) Crlifernia. 940%0

Telephone Number: (4033 236-5462
Person(s) Contacted/Title(s) MQUNO§%?bﬂ'z*?*lfiJJHG:

Ms. Janet Patzman

CONTACT SUMMARY:

Ms. Patzman was contacted to obtain information regardin§ the Vacudyne
Reclamation Unit that Barnes-Hind is using at theirs%ffrgkvgﬁzi1ity. Ms.
Patzman said that they have had a Vacudyne dessicator since 1980 and the
reclamation device since 1983. She noted that there have béen no significant
problems with either the dessicator or reclamation device.

Ms. Patzman said that the reclamation unit is located outside on a
concrete pad and that the EO is stored in aDivision I Class I area. The
reblending area is located outside in a Division I, Class I area.

Ms. Patzman said that the reciamation device is 80 percent efficient for
the entire mixture but that she was unsure about the individual efficiencies
of each evacuation. She also stated that the reclamation device operates

throughout the evacuation of the sterilizer which is approximately 50

minuteslong and consists of two evacuations of the sterilizer



A-88-03

CONTACT REPORT--MRI Project No. 7723-K I E 285
From: | Vicki M. Soltis, Environmental Engineering Department
Date of Contact: 11/24/86 RECEIVED
Contacted by: Telephone AUG 2 6 1997
Company/Agency: A.D.T. Lab Industries, Inc. OAQPS AIR
20600 Kenrick Avenue DOCKET CONTROL ROOM

Lakeville, Minnesota 55044
Telephone Number: (612) 469-5539
Person(s) Contacted/Title(s)

Donald Clarke, President

CONTACT SUMMARY:

Mr. Clarke was contacted for clarification of information submitted in
response to an EPA information request on ethylene oxide.

I asked about the amounts of ethylene oxide reported to be used in
A.D.T's two chambers (Chamber No. 1: 850 1b/yr; Chamber No. 2: 400 1b/yr).
The reported gas mixture was 12/88 with total gas usage rates of 10,000 1b/yr
for Chamber No. 1 and 5,000 1b/yr for Chamber No. 2. Since the 12/88 is on a
weight basis, the resulting amount of ethylene oxide used would be 1,200 1b/yr
for Chamber No. 1 and 600 1b/yr for Chamber No. 2. Mr. Clarke's reply
indicated that the net ethylene oxide use was calculated from the total gas
mixture using a percentage by volume number.

I also asked Mr. Clarke if the two chambers are manifolded together to a
single emission source (reported as not in 1.f. of the information request but
as combined to one Vacudyne scrubber in Part III.) The following diagram was
explained:

1,000 ft’ PUMP VACUDYNE "BIG
SCRUBBER SCRUBBER"

RECIRCULATED WATER

128 ft’ PUMP

No efficiency information was known for the "big scrubber." Mr., Clarke said
the Vacudyne scrubber takes care of most of the ethylene oxide, and the "big
scrubber" does very little. He felt that emissions are Tow for the 128 ft
chamber and, therefore, controls are not critical.

7723-3/7



From:
Date of Contact:
Contacted by:

Company/Agency:

Telephone Number:

;ﬁﬁgg—ﬁs

CONTACT REPORT--MRI Project No. 7723-K It 286

Vicki M. Soltis, Environmenta] Engineering Department

Telephone

| AUG 2 6 1997
Overseas Spice Company
528 Ferry Street 0AQPS AIR M
Newark, New Jersey 07105 DOCKET CONTROL ROO

(201) 465-1551

Person(s) Contacted/Title(s)

Receptionist

CONTACT SUMMARY:

Contacted to find out if Overseas Spice Company in New York still

existed.

The receptionist informed me that the New York plant wds closed about
3 years ago; operations were moved to New Jersey.

7723-3/3



| CONTACT REPORT--MRI Project No. 7723-K I E28 7
From: ' Vicki M. Soltis, Environmental Engineering Department
Date of Contact: 12/17/86 : EE[J
Contacted by: Telephone REGEIV
Company/Agency: Alcon Laboratories, Inc. AUG 2 & 1997
6201 South Freeway OAQPS AIR

Fort Worth, Texas 76134-2099 DOCKET%%NTROL ROOM
Telephone Number: (817) 551-8475
Person(s) Contacted/Title(s)

Jim Snyder

CONTACT SUMMARY:

Mr. Snyder was contacted to check on the status of work on revising his
original Section 114 information request response. Original chamber sizes,
ethylene oxide use, and cycle times did not make sense (ethylene oxide use was
very low compared to size of chambers and number of cycles per year.) Mr.
Snyder expects a new and accurate response to be ready by next week, will
send.

7723-3/6
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From: Calvin L. Green, Jr., Environmental Engineering Department

Date of Contact: 12/18/86
~ RECEIVED

Contacted by: Telephone
AUG 2 51997
Company/Agency: Michigan Air Quality Division 2
Michigan Department of Natural Resources OAQPS AIR
Post Office Box 30028 DOCKET CONTROL ROOM

Lansing, Michigan 48909
Telephone Number: (517) 373-7023

Person(s) Contacted/Title(s)

Ms. Danita Brandt

CONTACT SUMMARY:

Ms. Brandt was contacted to acquire information relative to ethylene
oxide (EO) emissin sources. Ms. Brandt indicated that the State has no
inventory of specific air emission sources. However, the State has worked
with emission sources found at facilities such as sterilizers at hospitals,
museums, and medical equipment and supply companies.

7712-2/51 ,
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CONTACT REPORT--MRI Project No. 7712-K

| II £ 289
From: Vicki Soltis, Environmental Engineering Department
Date of Contact: 1/13/87 and 2/4/87
Contacted by: Telephone RECE!VED
Company/Agency: Barnes Hind,Inc. AUG 2 5 1997

895 Kifer Road

Sunnyvale, California 94086 AQPS AIR

0
DOCKETCONTROLROOM
Telephone Number: (408) 736-5462

Person(s) Contacted/Title(s)

Janet Patzman

CONTACT SUMMARY:

Ms. Patzman was initially contacted to check on the status of the
response to the Section 114 information request on ethylene oxide.
Ms. Patzman was going to talk to her manager (the engineer in charge of
installing the reclamation unit) who is completing the response.

Ms. Patzman was recontacted to again chéck on the status of the response

to the information request. She stated that the response was completed that
morning and after she reviewed it, she would send it out.

7723-3/8
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CONTACT REPORT--MRI Project No. 7712-K

From: David Ne t%, Environmental Engineeriﬁ%ﬁEWED

|
Date of Contact: 2/27/ }f -4
AUB 2 5 1897

Contacted By: Telephone
: ) OAQPS AiR
Company/Agnecy Specialty Gas, Inc. DOCKET CONTROL ROOM
20600 Kenrick Avenue
Lakeville, MN 55044

Telephone Number: (612) 469-5539

Person(s) Contacted/Title(s)

CONTACT SUMMARY:

I called Specialty Gas to confirm whether EO sterilization is
performed at the company and to obtain the name and address of a contact.

Mr. Clarke confirmed that Specialty Gas performs contract
sterilization of medical equipment. He said that Specialty Gas is regulated
by the FDA and that someone from Washington, D.C., comes to inspect the

company every year. Specialty Gas is not a member of the Health Industry
Manufacturers Association (HIMA).

Mr. Clarke said that the sterilization chamber used at Specialty Gas
was manufactured by Vacudyne and uses a water-sealed pump and a baffle tank
. containing water to remove EO from the sterilizer exhaust. He said that
the water "neutralizes" the EO. He was not sure of the ph of the water, but
he said that the control system came with the sterilization chamber. Mr.

Clarke said that Specialty Gas uses about 50,000 1b/yr of 88/12 Freon/EO
sterilizing gas.

'.::...',»:'.x [y ———— e

weiTTEN A
VERBAL [

NONE [

Bram mr A -

7712-5/10
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CONTACT REPORT--MRI Project No. 7723-K, ' » = 1937

From: Vicki M. Soltis, Environmental E@g}g§§9ﬁ§§ﬁ§€gin#mem¢

Date of Contact: 3/11/87 {
a n /11/ ICONHRMAT,ON&MJLL’.&

Company/Agency: Abbott Laboratories RESPONSE _vecvd = —
Building AP4 Abbott Park d—-—--l-\lLaz_Q_

North Chicago, I11inois 60064 ﬂ&d—%m&\i

Contacted by: Telephone

Telephone Number: (312) 937-7416 ‘ 3?2;X?i§§ ]
Person(s) Contacted/Title(s) e NONE O | f

Lawrence H. Hecker, Ph.D., Director, Corporate Industrial Hygiene and
Toxicology

CONTACT SUMMARY:

Dr. Hecker was contacted for additional information about the ethylene
oxide emission control devices reported on the 1985 HIMA survey. The
information received from Dr. Hecker is summarized for each facility below.

Facility No. 1, Barceloneta, Puerto Rico--A custom-design water scrubber
with an estimated control efficiency of 98 percent was reported. This
efficiency estimate considers only the stack as a source of atmospheric
ethylene oxide emissions, i.e., 2 percent of the emissions are emitted from
the stack, and 98 percent of the ethylene oxide enters the drain. No
chemicals are used to convert ethylene oxide to ethylene glycol.

Facility No. 2, Salt Lake City, Utah--A custom-design water cyclone with
an estimated control efficiency of 20 percent was reported. Again, this
efficiency considers only the stack as a source of atmospheric pollutants,
i.e., 80 percent of the emissions are emitted from the stack; 20 percent enter
the drain. Testing performed since the time of the survey showed that
20 percent of the emissions are emitted from the stack and 80 percent enter
the drain. The numbers reported during the survey were estimated. No
chemicals are used to convert ethylene oxide to ethylene glycol.

Facility No. 3, Laurinburg, North Carolina--A flare with a control
efficiency of 99.7 percent based on the manufacturer's specifications was
reported. Subsequent tests showed an efficiency of 99.9 percent, with four of
the five test results showing an efficiency greater than 99.9 percent.

Facility No. 4, Rocky Mount, North Carolina--A caustic scrubber and
decontamination pit with efficiencies of 30 percent for sterilizer No. 1 and
95 percent for sterilizer No. 2 were reported. These efficiencies were
accurate at the time of the survey. However, in June of 1986, equipment
changes were made and both sterilizers now are controlled at 95 percent.

Facility No. 5, North Chicago, I11inois--a water scrubber with an
estimated control efficiency of 50 percent was reported. The effluent from
the scrubber enters Abbott's chemical sewer for treatment at their chemical

treatment plant.

7723-3/10
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RECEIVED _ . ,,

*
TELEPHONE CONVERSATION SummaWB 2 © 1997
0AQPS AR
DOGKET CONTROL ROOM
caller: Scott Ross _ Date: 7-22-87
Car| Falco
Name of Person: J ="Jim Burn ; nt
o
His/Her Title: Assi5* besticide Administrator
Telephone No.: (919) 733-3356

Organization/Company: ﬂ)<:-Pest Control Division - Dept, of Agriculture

Address: State Agriculture Building

Raleigh, North Carolina 27611

Subject of Conversation: Vikane (Sulfuruyl Flouride)

Summary;

* Jim Burnette Assistant Pesticide Administrator

- ——————- s — co———bl: -k 4 4% e =

* Restr1cted pesticide

* Certified Applicator
* Ray Hovell - Structural Pesticides Division 733-6100

* Call Thursday Carl Falco

* Call Friday Med Dillon
* vyikane Dow chemical, Charlotte - Bruce Sevener (704) 289-2732

x Certified Applicator - examinatfon in phases for care manuals fumigation
and law books

* Not regulated as far as emmissions go

7 o 7
Signature: /_//q/f/{/ﬂg_,

v




RECEIVED88-03
AUG 2 288 E 243

TELEPHONE CONVERSATION SUMMARY

0OAQPS AIR
DOCKET CONTROL ROOM
Caller; Scott Ross Date: 7-22-87
Name of Person: Ivan Hanthorn
His/Her Title: conservation Specialist
Telephone No.: (515) 294-8858
Organization/Company: Parks Library
Address: Towa State University
Ames, IA

Subject of Conversation: EQ use, things fumigated, substitutes, Vikane,
__pperat1ng_pydggglfnumber of employees

— e .- - Summarys -
* Books & manuscripts - suspeét backgrounds
* Do nothing as an alternative - no attempt to fumigate
* Not informed on all altern£¥1ves
* Freezing solves insect thfeat, doesn't kil1 fungi.

* Vikane - high corrosive capacity corrodes exhaust piping of stainless
steel. :

* Only corrodas metals.
* 220 employees

» Call directors at 294-1442
Office Miss. Gross - call Thursday at 9:30 Y

* Librarfans went to find other things than £0 - but not convinced that anything el..

+

- ) - '
Signature: /ﬁ£04i ,/ﬁgzjzégilz ' |
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CONTACT REPORT--MRI Project No. 8693yl6) - 1q97 O E 254

From: Lee Humphrey, Environmental Engijogmgﬁ?téa SAIRth

Date of Contact: July 23, 1987 e 1
CNTRNATION. Sonkl 7 /,27/00‘1 |

Contacted by: Telephone : i

Company/Agency: Castie-Sybron ;
1777 East Henrietta Road |
Rochester, New York 14692 ]

Telephone Number: (716) 272-5080 [
Person(s) Contacted/Tit1e(s) iy -

Mr. Charlie Hancock, Manager of Process and Equipment Development

CONTACT SUMMARY:

Mr. Hancock was asked about the manufacturing of hospital sterilization
chambers. He informed me that sterilization with 10/90 (E0/C0,) can be done
in the same chamber as sterilization with 12/88 (EQ/CFC-12). The chambers are
designed to operate at up to 40 pounds of pressure (gauge?) but actually
operate at around 8 pounds. He did not have any information on which types of
products cannot be sterilized with 10/90. Mr. Hancock felt that the life of a
chamber should be a minimum of 10 years, but, with proper maintenance, the
chamber should last indefinitely. Castle-Sybron manufactures chambers that
range in size from a 20-inch square opening by 2 feet deep to a 1,352-inch
square (26 inch by 52 inch) opening by 9 feet deep. These range in price from
$20,000 to $100,000. Hospitals cannot use pure EQ or sterilant gases other
than 10/90 or 12/88 in their sterilizers without modifications because the
valve fittings are not compatible to those types of cylinders. They use 12/88
because it is an nonexplosive sterilant mixture. Mr. Hancock informed me that
hospitals rarely used to use 10/90 but preferred 12/88 because it is
nonexplosive. Growth in the sterilizer industry is almost totally associated
with demographics. Exports (mainly to Canada) represent only a very small
part of their sales because the United States is not on the metric system.

9216-3/CFC/2

|
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CONTACT REPORT--MRI Project No. 8692-15 T E 295

From: Lee Humphrey, Environmental Engineering Department

Date of Contact: July 23, 1987

gWED

Contacted by: Telephone - ‘ %Ej:;
Company/Agency: Central Carolina Hospital C 24%‘“§ﬂ
1135 Carthage Street pUb
Sanford, North Carolina 27330 aps AR oM
QconTRO-
Telephone Number: (919) 774-2100 pOCKE

Person(s) Contacted/Title(s)

Mr. Joe Delvecchio, Director of Engineering

CONTACT SUMMARY:

Mr. Delvecchio was asked about the hospital's sterilization chamber that,
according to a Section 114 response completed August 1986, reportedly uses
10/90 (E0/CO,). He informed me that they currently use 12/88 (EO/CFC-12) and,
as far as he knew, that is the only mixture they have ever used. The hospital
has never had to replace the chamber which is;®years old. Mr. Delvecchio
felt that with proper maintenance the chamber should last at least 30 years.
He did not have any information on the costs to sterilize one load or on
chamber operating pressures. He did not have any information on the types of
materials that could not be sterilized. Mr. Delvecchio also informed me that
they have three people whose ey job is to operate the sterilizerg, They
aerate sterilized material for 24 hours.

9216-3/CFC/1
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From: | Rebecca Nicholson, Environmental Engineering Department

CONTACT REPORT--MRI Project No. 7723-K

Date of Contact: 8/6/87
Contacted by: Telephone RE@EEVED

Company/Agency: Lederle Laboratories AUG 2 5 1997
: Division of American Cyanamid '
N. Middletown Road OAQPS AIR
Pear1 River, New York 10965 DOCKET CONTROL ROOM

Telephone Number: (914) 735-5000, ext. 2909
Person(s) Contacted/Title(s)

Janet Regan

CONTACT SUMMARY:

I asked Ms. Regan if the control unit (catalytic oxidizer) at Lederle
Labs runs continuously. She said that it runs for about 12 hours a day
and all of the gas (both aeration room and sterilization chamber spent
gas) is routed through this device. Sterilized items are removed from the
aeration room prior to shutting down the control unit.

CONFIRVMATION Recoijod
. 3altx

RESF LT

7723-7/1
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CONTACT REPORT--MRI Project No. 7723-K I E 297
From: Rebecca Nicholson, Environmental Engineering Department
RECEIVED

¢ 1997
Company/Agency: Chemrox, Inc. AUB [ ¢ 199
217 Long Hi11 Crossroads .
Shelton, Connecticut 06484 DocKE%%F&STé\gL ROOM

Date of Contact: 9/17/87
Contacted by: Telephone

Telephone Number: (203) 926-9081
Person(s) Contacted/Title(s)

Ahmed Allawi/Manager, Process Engineering

CONTACT SUMMARY:

Mr. Allawi was asked about emissions monitoring of ethylene oxide at
sterilization facilities using the Chemrox scrubber. He mentioned the
testing MRI did at Chemrox to determine the efficiency of hospital-sized
scrubbers; he said that those types of tests are the only "techniques" he
knows of for emissions monitoring. When asked about how a facility can be
assured that EO is being converted to ethylene glycol, Mr. Allawi said
that each piece of equipment has its own checks, i.e., pH meter, pressure
gauges, thermocouples, etc. An alarm will be activated when it is time to
regenerate. (A level indicator is used to determine when the solution has
reached 40 weight percent ethylene glycol.) He also said that the pH does
not change, but that it possibly could if H,0 condensate was present. A
large quantity of condensate is required, however, to change the pH of the
solution appreciably. This is not encountered under most sterilizer
operating conditions and he does not know of this ever happening and
thinks it unlikely.

Mr. Allawi was asked about the efficiency of the scrubber after it
has reached 40 weight percent ethylene glycol. He said that they
(Chemrox) had performed tests on this matter and found that the efficiency
declines after 60 weight percent ethylene glycol. The DEOXX™ system can
be designed to achieve any ethylene oxide removal efficiency. The
"normal" design requires 99 percent removal (by weight) at 40 percent
ethylene glycol. For this case, Chemrox has found that the removal
efficiency declines rapidly only after the solution reaches the 60 percent
ethylene glycol level. He said that most facilities would have fairly
regular regeneration schedules and would realize something was wrong if
the alarm was not activated.

conrIrmATION Mancl 21,198 %

RESPONEE,

P

WRITTEN Er//z

VERRAL (O
NONME O 7723-7/2
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From: Rebecca Nicholson, Environmental Engineering Department

Date of Contact: 10/22/87, 10/23/87

Contacted by: Telephone RECEIVED

Company/Agency: National Welders Supply Company, Inc. .
Raleigh, North Carolina LUG 2 5 1997

. - OAQPS AIR
Telephone Number: (919) 876-6710 DOCKET CONTROL ROOM
Person(s) Contacted/Title(s)

Spence Acock

CONTACT SUMMARY:

I called Mr. Acock on October 22 to find out if his company sold ethylene
oxide gas mixtures and what these gas mixtures cost. He called me back the
next day and gave me the following information:

Cost of 60 1b cylinder of 10/90: $65.00

Cost of 140 1b cylinder of 12/88: $154.22

Mr. Acock said that his company has branches all over North Carolina and that
they sell the 12/88 gas mostly to hospitals. He did not know what types of
companies bought the 10/90 gas mixture. He said that although his company
does supply 10/90 he does not recall receiving many (if any) orders for
10/90. He aiso said that his company receives the ethylene oxide from

"vendors."

CFC-2/9
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CONTACT REPORT--MRI Project No. 7723-K I d 299
From: | David Johnson, Environmental Engineering Department
Date of Contact: 10/30/87
Contacted by: Telephone

Company/Agency: Johnson & Johnson International

RECEIVED
One Johnson & Johnson Plaza

New Brunswick, New Jersey 08933 AUG 2 & 1997
. - OAQPS AIR
Telephone Number: (201) 524-5483 DOCKET CONTROL ROOM
Person(s) Contacted/Title(s)

Miron G. Popescu, Technical Advisor

CONTACT SUMMARY:

I talked briefly with Mr. Popescu about the automatic monitoring
capabilities of the Damas ethylene oxide (EQ) scrubber and methods for
assuring that this unit is operating efficiently. Mr. Popescu stated
. that, while the Damas unit has a pH monitor, the pH of the scrubbing
solution is not a very good indicator of the operating efficiency of the
unit. He indicated that the ideal monitoring operation would consist of a
gas chromatograph (GC) capable of determining the EO concentration of the
scrubber offgas at desired intervals. Monitoring the scrubber offgas with
a GC is not feasible, however, because of the relative high cost ($40,000
to $45,000) of starting up a GC and the problems associated with operating
a GC under such extreme conditions (e.g., frequent clogging of the
columns, etc.).

_ In order to verify that the Damas scrubber was operating properly
(i.e., greater than 99 percent EO destruction efficiency) Johnson &
Johnson hired an outside contractor to conduct tests on a Damas unit at
one of their facilities. Mr. Popescu stated that more than 20 tests were
conducted at 2-week intervals to determine the mass flow of EO at the
inlet and outlet of the unit. Provisions were also made to measure the
amount of ethylene glycol (EG) in the scrubbing solution. He stated that
the scrubber was still operating at approximately 99.1 percent efficiency
when the EG concentration of the scrubbing Tiquor had reached 60 per-
cent. For the Damas Model 200 scrubber, this EG concentration will occur
when approximately 4,000 pounds of EQO have been processed. Mr. Popescu
said he would be glad to send me a copy of the test results.

Mr. Popescu stated that the Damas unit is equipped with an instrument
that measures the specific density of the scrubbing solution. When the
specific density reaches a certain point, indicating that the solution
consists of 60 percent EG, the instrument alerts the operators that the
scrubbing solution should be replaced. Operators are also instructed to
keep up with the amount of EO that enters the scrubber, and replace the
solution when a certain amout has been processed.

7723-6/1
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o % Office of Air Quality Planning and Standards ,
5 0(9; Research Triangle Park, North Carolina 27711 II E 3 50
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A6 2 ¢ 1997

OAQPS AIR "
MEMORANDUM DOCKET CONTROL ROO

SUBJECT: Working Group Meeting--National Emission Standard for Hazardous
Air Pollutants (NESHAP) for Commercial Sterilization NESHAP

Project

FROM: Robert Rosensteel
Work Group Chairman (MD-13)

TO: See Below

We have scheduled a Working Group meeting for 9:30 a.m. to 12:00 noon
on November 13, 1987, in the Hall of States, Room B at the Best Western
Skyline Inn (South Capitol and I Street). At this meeting we plan to
discuss regulatory options for the ethylene oxide (EQ) commercial
sterilization NESHAP.

A copy of the meeting agenda and a copy of the preliminary regulatory
options analysis are attached. These options were selected from a series
of regulatory options based on using both chamber size and EO use as
criteria for cutoffs.

Please review the attached material before the Working Group meeting
so we can discuss possible regulatory options. We would appreciate your
attendance. If you cannot attend the meeting, please have a representa-
tive from your office attend. If you have any questions concerning the
meeting or the attached material, please call me at FTS 629-5608 or
David Markwordt at FTS 629-5411.

Attachment

Addressees:

Richard Biondi, SSCD (EN-341) cc: Bob Ajax (MD-13)
Karen Brown, SBO (A-149C) Doug Bell (MD-13)

Pat Embrey, OGC (LE-132A) Laura Butler (MD-13)
Charlie Garlow, OECM (LE-134P) John Calcagni (MD-12)
John Margeson, EMSL (MD-77A) Ron Campbell (MD-10)
Neil Patel, OPD (ANR-445) John 0'Connor (MD-12)
Paul Shapiro, OEETD (RD-681) Bob Schell (MD-12)
Vivian Thomson, OPAR (ANR-443) Tom Walton (MD-12)
Bruce Varner, Region V Susan Wyatt (MD-13)

Wait Waldrop, OPTS (TS-767C)



IT.

ITI.

IV.

AGENDA--WORKING GROUP MEETING NO. 2
November 13, 1987

COMMERCIAL STERILIZATION
PRELIMINARY REGULATORY OPTIONS ANALYSIS

INTROCUCTION

A. Since the first WG meeting, OPAR and SSCD have expressed a
preference for the combination chamber size and EO use cutoff as
the criterion for developing regulatory options

B. Therefore, the following analysis is based on a combination of
total chamber size and EQ use cutoffs

PURPOSE OF MEETING

Initiate the regulatory option selection process

PRELIMINARY REGULATORY OPTIONS ANALYSIS

A. Sample pré]iminary regulatory options (Table 1)

B. Graphs of following correlations: -
1. Annualized costs vs. incidenge reduction
2. Percent people at risk >=10"" vs. incidence reduction

APPENDICES

A. Working tabies
B. Data bases

PURPOSE OF NEXT MEETING

Recommend an option that will be the basis of the standard
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APPENDIX A.
WORKING TABLES



NOTES FOR TABLES A-1, A-la, A-1b, AND A-lc

For Tables A-1, A-la, A-1b, and A-lc, a facility would be covered by
the regulation (1) if the total chamber size is equal to or greater
than the chamber size cutoff or (2) if the EO use is equal to or
greater than the EO use cutoff. (See the columns labeled [1] on
Tables A-1, A-la, A-1b, and A-lc.)

The emission reduction (column 2, Table A-1) was calculated assuming
that for NESHAP-level control (1) vent and drain emissions are
controlled at 99 percent and (2) aeration room emissions are
uncontrolled.

The incidence reduction (column 4, Table A-1) represents the reduction
under NESHAP-Tevel control. Therefore, the incidence attributed to
aeration rooms, which would remain uncontrolled, is not included.

Within each chamber size cutoff, the incremental cost/case (column 9,
Table A-1) and incremental cost effectiveness (column 3, Table A-1b)

represent the difference in annual cost divided by the difference in

incidence reduction (or emission reduction) between the given option

and the one above it.

The cost-effectiveness (CE) index (column 10) refers to the percentage
of the total annualized cost (column 6) allocated to control
facilities with dollar-per-case values greater than $8 million.” (See
Table A-la for a breakdown of the number of facilities with high
dollar-per-case estimates.)

Columns 12, 13, and 14 (Table A-1) indicate the number of facilities
exeppted from regulation that have baseline MIR's greater than 1077,
107", and 1077, respectively.

Column 15 (Table A-1) shows the highest baseline MIR associated with a
facility that is exempted from the regulation.

In Table A-1c, the population numbers (Columns 2 through 6) refer to
the total number of peopie exposed to each risk level due to

(1) baseline vent and drain emissions from exempted facilities,

(2) controlled vent and drain emissions from covered facilities, and
(3) uncontrolled aeration room emissions from all facilities.

A\
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Page bo. 1 TABLE A-1la.

11/03/87
NUMBER OF HIGH-COST
FACILITIES FOR THE
COMBINATION CHAMBER
SIZE AND ED USE EXEMPTION

NUMBER OF NUMBER OF NUMBER OF NUNBER OF NUMBER OF
TOTAL CHANBER  EO USE  FACILITIES  FACILITIES  FACILITIES FACILITIES  FACILITIES  CONTROL
SIZE CUTOFF  CUTOFF ABOVE CUTOFF ABOVE CUTOFF ABOVE CUTOFF  ABQVE CUTOFF ABOVE CUTOFF GPTION
(cubic feet)  (1b/yr) Y$GMM/CASE  DFISMM/CASE  >$23MM/CASE  >$SOMM/CASE >$100MM/CASE NUMBER

0 0 107 84 " 60 31 {
100 3000 68 47 36 25 18 2
100 10000 68 47 36 25 18 3
100 15000 48 47 36 25 18 4
100 20000 48 47 36 25 18 5
100 23000 48 47 36 25 18 6
100 30000 48 1Y) 3 25 18 ‘7
100 35000 48 47 36 25 18 8
100 40000 48 47 38 25 18 9
200 5000 a7 36 26 14 12 10
200 10000 37 36 26 14 12 i1
200 15000 37 36 26 16 12 12
200 20000 37 36 26 16 12 13
200 25000 57 34 26 14 12 14
200 30000 37 36 26 16 12 15
200 35000 57 36 26 14 12 14
200 40000 57 36 2 14 12 17
300 3000 44 26 17 10 7 {8
Jo0 10000 43 26 17 10 7 19
300 13000 42 25 17 10 7 20
300 20000 12 26 17 10 7 21
300 25000 42 2 17 10 7 22
300 30000 42 26 17 10 7 23
J00 35000 42 26 17 10 7 24
300 40000 42 26 {7 10 7 25
400 5000 42 25 14 9 & 26
400 10000 40 25 16 9 b 27
400 13000 39 25 16 g 4 28
400 20000 39 23 16 9 6 29
400 23000 39 25 14 9 8 30
400 30000 39 25 16 9 b 3
400 35000 39 25 16 9 ) 32
400 40000 39 25 16 9 b 33
500 5000 k{3 2 12 S 3 A |
500 10000 34 21 12 5 3 35
500 15000 33 21 12 ] 3 36
300 20000 33 21 12 3 3 37
500 25000 33 21 12 3 3 38
300 J0000 33 2 12 3 3 39
500 33000 33 2 12 3 3 40
500 40000 33 21 12 5 3 41
800 5000 3 17 9 4 3 42
600 10000 28 17 9 § 3 43
500 15000 27 17 9 4 3 44
600 20000 27 {7 9 4 3 45
AN o N

M



" Page Na. 2
11/03/87

TOTAL CHAMBER
SIZE CUTOFF
(cubic feet)

500
500
500
600
700
700
700
700
700
700
700
700
800
800
800
800
800
800
800
800
%00
900
200
900
00
900
900
900
1000
1000
1000
1000
1000
1000
1000
1000

ED USE
CUTOFF
(1b/yr}

(n

23000
30000
33000
40000

3000
10000
13000
20000
25000
30000
35000
40000

3000
10000
13000
20000
25000
30000
35000
40000

5000
10000
15000
20000
25000
30000
35000
40000

5000
10000
13000
20000
25000
30000
35000
40000

NUNBER OF
FACILITIES
ABOVE CUTOFF
>$8MM/CASE

27
27
2
27
29
24
23
22
21
21
21
21
28
23

2

21
20
20
20
20
28
23
22
20
19
19
19
19
28
23
2
20
19
19
19
19

TABLE A-la.

NUMBER OF HIGH-COST
FACILITIES FOR THE
COMBINATION CHANBER

(continued)

SIZE AND €D USE EXENPTION

NUMBER OF
FACILITIES
ABOVE CUTOFF
>$13MM/CASE

17
17
17
17
13
14
14
14
14
14
14
14
15
14
14
14
14
14
14
14
15
14
14
13
i3
13
13
13
15
14
14
13
13
13
13
13

NUMBER OF
FACILITIES
ABOVE CUTOFF
*$23MN/CASE

°‘°‘°‘°‘°“““‘°‘°‘°‘°‘°‘“\"‘“\‘\‘\‘\'\‘\‘N\‘N\‘Nﬂww\.o_o.a.o

NUMBER OF
FACILITIES
ABOVE CUTOFF
*$30MM/CASE

T e e S R R RO T e e RO R R R R R R R RO R R R R RO A R R R A A g o

NUMBER OF
FACILITIES
ABOVE CUTOFF
>$100KM/CASE

e e s P2 R RO e e = R R RO R RS R R R R R R R M NI RS R R R RO G G e

CONTROL
OPTION
NUMBER

46
47
48
49
30
3t
52
33
4
33
36
57
38
39
40
b1
62
83
b4
63
b6
67
48
69
70
71
72
73
74
15
76
77
78
79
80
81

AS

//



Fage No. 1
11/03/87

TOTALL CHAMBER
SIZE CUTOFF
(cubic feet)

Q
100
100
100
100
100
100
100
100
200
200
200
200
200
200
200
200
Z00
300
F00
300
F00
ZO0
Z00
300
400
400
400
400
400
400
400
400
00
S00
S00
F00
S00
S00
S00
300
&00
&HOO
600
HO0

=0 USE
CUTOFF

(1b/yr)

(h

8)
S000
10000
135000
20000
23000
JI0000
JIS000
40000
S000
100Q0
139000
20000
23000
30000
JIS000
40000
000
10000
13000
20000
23000
JI0000
ITOOO
40000
S000
10000
15000
20000
25000
30000
33000
40000
S000
10000
13000
20000
25000
ZOOOO0
JIS000
40000
5000
10000
13000
20000

TABLE A-1b.

COST-EFFECTIVENESS

ESTIMATES FOR THE

COMBINATION CHAMBER
SIZE AND EO USE EXEMPTION

AVERAGE

cosT
EFFECTIVENESS
($/Mg EO)

776
I262
3262
3262
F262
I262
3262
3262
T262
I095
3088
J088
3088
3088
3088
3088
3088
2924
2888
2878
2878
2878
2878
2878
2878
2904
2845
2839
2879
2839
2839
2839
2839
2819
2731
2715
2713
2715
2715
2715
2715
2704
2585
2537

~AEe
Pape bu Py

INCREMENTAL
CosT
EFFECTIVENESS
($/Mg EQ)

OO OTON

0

0
105679
8917
0

0

Q

0

0

Q
81941
041
6627
(9]

0

0

QO

0
7636S
8810
4507
0

)

Q

0

. b9389
Q702
50350

0

¥)

0

Q
59184
464
4922
Z684

CONTROL
OFTION
NUMBER

QONO WP~

e
!

37
3

39
40
41
42
43
44

45

Ao

2



Fage No. 2
11/03/87

TOTAL CHAMBER
SI1ZE CUTOFF
(cubic feet)

600
6EQ0
HOO
600
700
700
700
700
700
700
700
700
800
800
800
800
800
800
800
800
P00
P00
PO0O
Q00
F00
OO0
FOO
QOO
1000
1000
1000
1000
1000
1000
1000
1000

(n

EQ USE
CUTOFF
(1b/vywr)

23000
ZO000
IS000
40000

000
10000
13000
20000
25000
ZO000
IS000
40000

S000
10000
13000
20000
25000
I0000
I5000
40000

000
10000
13000
20000
25000
TOOO0
ZS000
40000

5000
10000
1S000
20000
25000
30000
IS000
40000

TABLE A-1b. (continued)
COST-EFFECTIVENESS

ESTIMATES FOR THE
COMEINATION CHAMBER
SIZE AND EO USE EXEMPTION

AVERAGE

COST
EFFECTIVENESS
($/Mg ED)

Ry YR R RD

ccGlara
ama@aW
J R B RD

+J
H
@
~N

2437
2410
2399
2399
2399
2399
2610
2450
2393
2766
2354
2354
2354
2354
2610
2430
2364
2329
2317
2317
2317
2317
2610
2430
2364

e
S e

2317
2317
2317

2307

INCREMENTAL
cosT
EFFECTIVENESS
($/Mg EO)

0

0

(0}

Q
S4907
773
5118
5406
4415
9]

0

0
52947
9316
5438
54046
4415
o)

0

0
52947
9758
5347
4869
4415
8}

O

0
02947
@758
5247
4849
4415
O

O

3345

CONTROL
OPTION
NUMBER

a6
47
48
49
50
51
52
53
54
55
S6
57
=8
59
b0
61
62
Pt
b4
65
bb
67
68
69
70
71
72
74
75
76
77
78
79
80
a1

Al
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Page No. !
11/03/87

TOTAL CHAMBER  EO USE
SIZE CUTOFF  CUTOFF
(cubic feet) (ib/yr)

0 0
100 5000
100 10000
100 15000
100 20000
100 25000
100 30000
100 35000
100 40000
200 5000
200 10000
200 {5000
200 20000
200 23000
200 30000
200 35000
200 40000
300 5000
300 10000
300 15000
300 20000
300 25000
300 30000
300 35000
300 40000
400 3000
400 10000
400 15000
400 20000
400 25000
400 30000
400 35000
400 40000
300 5000
500 10000
300 15000
300 20000
300 25000
300 30000
300 33000
500 40000
600 5000
400 10000
600 15000
600 20000
\ U ae

()

POPULATION
EXPOSED TO
RISK >=10(-2)

C OV O C O COCOC OO OO OCODT DO PO C OO OO OO C OO O C O CTO OO OO O

TABLE A-lc.

POPULATION EXPOSED
T0 RESIDUAL RISKS
FOR THE COMBINATION

POPULATION
EXPOSED TO
RISK >=10(-3)

O OO0 OO O OO OO OC OO O COC OO C OO OO0 OO OO CO OO OO O

EXEMPTION

POPULATION
EXPOSED TO
RISK »=10(-4)

1703
1735
1735
1755
1738
1753
1733
1755
1755
1931
1931
1931
193¢
1931
1931
1931
1931
1979
2234
2249
2249
2249
2249
2249
2249
1979
2319
2374
2374
2374
2374
2374
2374
1993
2915
3233
3233
3233
3233
3233
3233
2064
3383
4241
4337

POPULATION
EAPOSED TO
RISK =10(-§)

84795
89421
89421
89421
89421
89421
89421
89421
89421
95313
95313
95313
95313
95313
95313
95313
95313
99266

104573

105212

105212

105212

105212

105212

105212
99304

108132

109459

109459

109459

109459

109459

109459
99943

114728

118254

118254

118254

118254

118254

118254

107419

134906

141458

143808

POPULATION
EXPOSED TO
RISK »=10(-4)

1685902
1731233
1731233
1731233
1731233
1731233
1731233
1731233
1731233
1808936
1874173
1874173
1874173
1874173
1874173
1874173
1874173
1897990
2057169
2062827
2062827
2062827
2062827
2062821
2062827
1902407
2127801
21661135
2164118
2166113
2166115
2164115
2166113
1925901
2230338
2340403
2340403
2340403
2340403
2340403
2340403
2106470
2352847
2807543
2894904

CONTROL
OPTION
NUMBER

._.
S 0 @ ~N o N = KNy -
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Page No, 2
11703787

TOTAL CHAMBER
SIZE CUTOFF
(cubic feet)

400
5600
400
600
700
700
700
700
700
700
700
700
800
800
800
800
800
800
800
800
300
500
900
900
500
300
900
500
1000
1000
1000
1000
1000
1000
1000
1000

{

q)!

£0 USE
CUTOFF
1b/yr)

25000
30000
35000
40000

5000
10000
15000
20000
25000
30000
35000
40000

5000
10000
15000
20000
23000
30000
35000
40000

5000
10000
15000
20000
23000
30000
35000
40000

5000
10000
15000
20000
25000
30000
35000
40000

POPULATION
EXPOSED TO
RISK >=10(-2)

oOooo0000000oOoOoOoOoOoooOoOoooOOOoO

TABLE A-Ic.

POPULATION EXPOSED
T0 RESIDUAL RISKS
FOR THE COMBINATION

POPULRTION
EXPOSED TO
RISK »=10(-3)

—_— e O O OO e e OO O e e O OO e e, OO OO OO O

EXENPTION

POPULATICN
EXPOSED TO
RISK »=10(-4)

4337
4337
4337
4337
2075
3813
4976
5463
5527
$327
9527
3527
2136
3896
3057
5346
3608
5608
5608
3608
2136
4179
3340
5829
3891
5891
3891
5891
2156
4179
3340
5829
5891
3891
5891
6362

(continued)

POPULATION
EXPOSED TO
RISK >=10{-5)

143808
143808
143808
143808
110428
146030
173177
179846
188554
188554
188534
188354
112947
148569
175716
182405
191093
191093
191093
191093
112967
150644
181444
188133
194841
196841
195841
196841
112967
150644
181444
188133
196841
196841
196841
207327

POPULATION
EXPOSED TO
RISK »=10(-8)

2896904
2896904
2895904
2896904
2139480
2710593
3168058
3272241
3331219
3331219
3331279
3331279
2210518
2761631
3219894
3323219

3382317

3382317
3382317
3382317
2210518
2827441
3330123
3433608
3492644
3492644
3492644
3492646
2210318
2827441
3330123
3433608
3492646
3492646
3492648
3500048

CONTROL
OPTION
NUNBER

45
47
48
49
50
31
32
3
34
55
36
57
58
5
60
61
62
M
b4
63
b4
&7
68
&9
70
1
12
73
74
75
18
77
78
79
80
81

A9
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Page No. 1
10/29/87

TOTAL CHAMBER
SI2€ CUTOFF
{cubic feet)

1000
200
1000
300
1000
1000
900
900
900
1000
800
800
800
800
800
1000
900
700
700
700
700
700
800
700
1000
900
800
600
600
600
600
600
600
700
600
500
500
500
00
500
500
500
1000
800
200
400

ED USE
CUTOFF
(1b/vr)

40000
23000
23000
30000
30000
35000
35000
40000
20000
20000
23000
30000
35000
40000
20000
13000
15000
23000
30000
35000
40000
20000
13000
15000
10000
10000
10000
20000
25000
30000
35000
40000
15000
10000
10000
13000
20000
23000
30000
33000
40000
10000

5000

3000

5000
13000

TABLE A-2.

ANNUALIZED COST
DATA RANKED ON
INCIDENCE REDUCTION

{NCIDENCE
REDUCTION
(cases/yr)

2.5993
2.6128
2.6123
2.6123
2.6123
2.6125
2.6125
2.6125
26170
2,6170
2.6234
26238
2,6236
2.6236
2.6281
26317
26317
26347
2.6347
2.6347
2,6347
2.6392
2.6428
2.6539
2.6814
2.6814
2.6864
2.6864
2,684
2.6864
2.6866
2.6864
26970
2,6977
2.7204
2.7560
2.7560
2.7360
2.7360
2.7360
2.7360
2. 7667
2.7789
2.7729
2.7729
2.7749

INCIDENCE
REQUCTION
(% of total)

90.88
91,34
91.34
91.34
51.34
91,34
91.34
91.34
91,49
91.49
?1.72
91,72
91,72
91.72
91.88
92,01
92.01
92.11
92.11
92,11
52.11
92,27
92,40
92.78
93.73
93.73
93.93
93,93
93.93
93.93
93.93
93.93
94.29
94,32
93,41
96,33
96,33
96,33
96.33
96,33
96,35
96,73
96.94
96,94
96.94
97.01

ANNUALIZED
C0STS
(aillions)

e = o @
gmﬂooooommmmmmmmmmm\u\.\n\.w\.\n\.\nm

O = (4 N O O 0 0 0O O () > e 2 4o (A Ul ™ e 64 o 4 poe = O~

= B e B op B G G D G G G G G Gl G G G Gl G Gl G G O
« = & e o = a - - o o - « o e e o
- o o~

4.24
4,24
4.2
4,27
4,17
4,37
4,60
4,80
4,40
4.60
4,40
4,60
4.66
4.47
4,47
4.47
4.83

REGULATORY
OPTION
NUNBER

81
70
78
7
79
80
72
73
89
7
82
83
b4
85
51
7%
68
54
55
56
57
53
40
52
75
87
59
45
4
47
48
49
44
51
43
3
37
38
39
40
4
35
74
58
b
28

A\O

/&



Page No. 2
10/29/87

TOTAL CHAMBER
SIZE CUTOFF
(cubic feet)

400
400
400
400
400
400
700
600
300
300
300
300
300
300
300
500
400
300
200
200
200
200
200
200
200
200
100
100
100
100
100
100
100
100

0

EO USE
CUTOFF
{Ib/yr)

20000
23000
30000
35000
40000
10000
5000
5000
15000
20000
25000
30000
35000
40000
10000
3000
3000
3000
10000
15000
20000
25000
30000
35000
40000
5000
5000
10000
13000
20000
23000
30000
35000
40000
0

TABLE A-2.

ANNUALIZED COST
JATA RANKED ON
INCIDENCE REDUCTION

INCIDENCE
REDUCTION
{cases/yr)

2.7749
2.77489
2.77489
2.7749
27789
2.7807
2.7840
2,794
2.7924
2.7924
2.7924
2.7924
27924
2.1924
2.7947
2.8118
2.8163
2.8184
2.8292
2,8292
2.8292
2,8292
2.8292
2.8292
2.8292
2.8369
2.8510
2.8510
2.8510
2.8510
2.8510
2.8510
2.8510
2.8510
2.8403

INCIDENCE
REDUCTION
{% of total)

97.01
97.01
§7.01
97.0¢
97.01
97,22
97.33
97.59
97.63
97.63
97.63
97.63
97.63
97,83
97.71
98.30
98.46
98.54
98,91
98,91
98.91
98.91
98.91
98.91
98,91
59.18
99.67
99,67
99.67
99.67
99.67
99,67
99.67
99,67
100,00

(continued)

ANNUALIZED
COsTS
(nillians)

4,85
4.85
4,85
4.85
4.85
4,88
4,33
4.6
4,95
4.95
4,95
4.95
4.95
4.95
4,98
4.87
3.03
3.07
3.37
3.37
3.37
3.37
5.37
5.37
5.37
3.39
3.70
3.70
3.70
3.70
5.70
3.70
3.70
3.70
6.62

REGULATORY
OPTION
NUMBER

29
30
31
32
33
27
50
42
20
21
22
23
24
23
19
34
26
18
11
12
13
14
I
lé
17
10

~2

— -0 a0 N O U & 4

A\
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Page No. {
10/29/87

TOTAL CHAMBER
S1ZE CUTOFF
(cubic feet)

1000
1000
200
300
1000
1000
00
500
1000
00
800
800
800
800
800
900
1000
700
700
700
700
700
800
700
900
1000
600
600
600
600
800
600
600
700
600
500
300
500
500
500
500
500
800
£000
700
400

ED USE
CUTOFF
{lo/yr)

40000
23000
30000
35000
30000
35000
40000
25000
20000
20000
23000
30000
35000
40000
20000
15000
15000
35000
25000
30000
40000
20000
15000
13000
10000
10000
35000
30000
23000
40000
10000
20000
15000
10000
10000
40000
20000
35000
30000
23000
15000
10000

5000

5000

5000
40000

INCIDENCE
REDUCTION
{cases/vr)

2,3993
2.6125
2.6125
2.6125
2.6125
2.61235
2.6125
2.6125
2.6170
24170
2.6236
2.6236
2.6236
2.6236
2.6281
2.6317
26317
2.6347
2.6347
2.6347
2.6347
2.4392
2.6428
2.6339
2.46814
2,584
2.6866
2.6866
26886
2,486
2.46866
2.5846
2,6970
2.6977
2.7204
2.7340
2.7540
2.7560
2.7580
2.7560
2.7580
27647
2,779
2.7729
2,779
2.7749

PEOPLE
AT RISK
»=10(-2)

OO C OO0 OCOCOOC OOV OCOC O COC OO DD OO OO COO OO O OO CCO OO0 O

TABLE A-3.

POPULATION AT RISK
DATA RANKED ON
INCIDENCE REDUCTION

PEOPLE
AT RISK
»=10(-3)

O OO0 O C OO OO OO OO0 COCC OO OO OO OO OT OO O OO0 OO0 OO0 OO0 OO

PEOPLE
AT RISK
»=10(-4)

{703
1733
1735
1755
1735
1753
1735
1738
1735
1931
1931
193¢
1931
1931
1931
1931
1931
1979
2234
2249
2249
2249
2249
2249
2249
1979
2319
2374
374
2374
2374
2374
2374
1993
2913
3233
3233
3233
3233
3233
3233
2064
3583
4241
3357
4337

PEOPLE
¥210{-2)
{1 baselinel}

- « e - - h -
O OO OO O OO OO OOOCOOQDOOO0O0OOO OO
S O O DO OO PO OO OO OO OOV OOCOOCOoOCO OO

fd
-

o
<

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

PEOPLE
»210(-3)
(Y baselinel

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.00
0.00
0.03
0.03
0.03
0.03
0.00
0.00
0,00
0.03
0.03
0.03
0.03
0,00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

PEQPLE
YOo(-4)
{1 baselinel

5.43
5.03
3.03
5.03
5.03
3.03
3.03
3.03
4,98
4.98
4,79
LTy
7
79
473
4,36
4,56
4,72
472
4,72
4.72
4,66
4,32
4,23
.57
3.37
370
3.70
3.70
3.70
3.33
3.70
3.62
3.26
3.06
476
2.76
.76
2.76
2.76
2,76
2.49
1.04
1.84
1.4
2.03

REGULATORY

OPTION
NUMBER

81
78
n
72
IA)
80
13
170
i)
69
62
63
b4
43
b1
68
76
36
54
35
57
33
60
32
67
13
48
47
4p
4
)
45
4
31
43
4
37
40
39
38
36
35
38
T4

&b .

33
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Page No. 2

10/29/87 TABLE A-3. (continued)
POPULATION AT RISK
DATA RANKED ON
INCIDENCE REDUCTION

TOTAL CHAMBER  EO USE INCIDENCE  PEOPLE  PEOPLE  PEOPLE PEQPLE PEQPLE " PEOPLE  REBULATORY
SIIE CUTOFF  CUTOFF  REDUCTION AT RISK AT RISK AT RISK »=10(-2) »=101{-3} 0{-4) OPTION
(cubic feet)  (1b/yr)  (cases/yr) O=10(=2) )=10(-3) >=10(-4) (1 baselinel [X baselinel {X baselinel NUMBER
400 20000 2.77489 0 0 4337 0.00 0.00 2,03 29
400 15000 2.7749 0 0 4337 0.00 0.00 2.03 28
400 30000 2.7749 0 0 4337 0.00 0.00 2,03 3
400 25000 2.7789 0 0 2075 0.00 0.00 2.03 30
400 35000 .77489 0 0 315 0.00 0.00 2.03 32
400 10000 2.7807 0 0 4976 0.00 0.00 1,98 27
700 5000 2.7840 0 0 5445 0.00 0.00 1,77 50
600 5000 2.7914 0 | 9527 0.00 0.00 1.74 42
300 25000 2.7924 0 1 5527 0.00 0.00 1,92 22
300 15000 2.7924 0 1 5527 0.00 0.00 .92 20
300 20000 2.7924 0 1 5527 0.00 0.00 1,92 21
300 30000 2.7924 0 0 2136 0.00 0.00 1.92 23
300 35000 2.7924 0 0 3896 0.00 0.00 .92 24
300 40000 2.7924 0 0 5037 0.00 0.00 1.92 25
300 10000 2.7947 0 0 5546 0.00 0.00 1.91 19
500 9000 2.811% 0 1 3608 0.00 0.00 .70 34
400 5000 2.8143 0 1 5608 0.00 0.00 1,49 26
300 3000 2.8184 0 1 3608 0.00 0.00 1,49 18
200 20000 2.8292 0 { 5608 0.00 0.00 1,68 - 13
200 33000 2.8292 0 0 2156 0.00 0.00 1.49 14
200 15000 2.8292 0 0 4179 0.00 0.00 1,69 12
200 10000 2.8292 0 0 5340 0.00 0.00 1,45 11
200 25000 2.8292 0 0 5829 0.00 0,00 1,85 14
200 30000 2.8292 0 { 5891 0.00 0.00 1,49 1S
200 40000 2.8292 0 { 5891 0.00 0.00 1,65 17
200 5000 2,8389 0 1 5891 0.00 0.00 1,43 {0
100 5000 2.8510 0 i 5891 0.00 0.00 1,30 2

100 20000 2.8510 0 0 2136 0.00 0.00 1.50
100 40000 2.8510 0 0 4179 0.00 0.00 1.50 g
100 15000 2,8510 0 0 5340 0.00 0.00 1.50 4
100 30000 2.8510 0 0 5829 0.00 0.00 1,50 7
100 35000 2.8510 0 1 5891 0.00 0.00 1.50 8
100 25000 2.8510 0 1 5891 0.00 0,00 1,50 b
100 10000 2.8510 0 { 5891 0.00 0.00 {,50 3
0 0 2.8603 0 1 5342 0.00 0.00 1.45 i
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TABLE B-1. KEY TO DATA BASE FIELDS

Field name Description Units

SIC Standard Industrial Classification

SIZE_TOT Total size of all chambers at an ft’
individual facility

EO_TOT Total annual EOQ use at a facility 1b/yr

BAS_EO_EM Total annual EQ emissions at a 1b/yr
facility

MED_REDUCE Annual EO emission reduction at a Mg/yr
facility under NESHAP-control
conditions

CUM_MEO_RE Cumulative emission reduction for Mg/yr
facilities at or below cutoff

CUT_MEO_RE Emission reduction potential for Mg/yr
cutoff

PER_EO_RED Percent of total available Percent
emission reduction achieved
by cutoff

BASE_INC Baseline annual incidence for a case/yr
facility

BASE_RISK Baseline MIR (:10~°) for a x10~>
facility

RED_INC Annual incidence reduction for case/yr
a facility under NESHAP-
control conditions

CUM_IN_RED Cumulative incidence reduction case/yr
for facilities at or below
cutoff

TAC M Total annualized costs (in $1,000) x$1,000
for achieving NESHAP-level
control at a facility

CUM_TAC_MM Cumulative annualized costs (in x$1,000,000
$MM) of controlling facilities
at or below cutoff

CUT_TAC_MM Annualized control costs (in x$1,000,000
$MM) for cutoff

CEFF M Cost-effectiveness estimate x$1,000
(in $1,000) for a facility

LIFE_COST Cost per case reduced (in $MM)
for an individual facility x$1,000,000

B-1

Bl

2/



B2

TABLE B-2.

000§ 00L°S
000°07 000°68
000°L¥ 000°11
000°%S 000°2
00l°¢ 00011
000°1L 000°96
000°0Z1 000°00Z
000°81
000°082
00L°¥
000°092
000°081 000°€6
000°1/ 000° 48
SRR A3 000°000L
000°5S 000°0¢1
000°01Z  000°00.
BRRERRRARS 00070097
000°11 000792
000°0vy  000°01S
111} 00070051
000°22 000°92
000°011 000°9
000°06  000°08)
000°0%Z  000°081
000°0Z1 000°08Z
000°0£Z  000°0BZ
000°00Z  000°01¢
000°011 000°062
000°¥1 000°8
000°01Z  000°06%
e 000°000L
000°0SZ  000°01%
000°04S
000°L%
000°0S1
000°1¥
000°05¢(
000°01Z  000°00S!
HERRERI84 0007000
Heasaese 000°00112

HERRSONREE 000700112
sREEIEEES 000700112
sanasaiess 000°00901
000°0(Z  000°01S
sarsanaens 800705
seaspaanse 00070081

0097012 0007015
000°€5 000°041
000°011 000°0SZ
0007012 000°00Zy
000°012 000°000¢
seeaadsney 000°0GL
000°000£
000°00£G
000°000,

150373411 W 4433

| abey

004£°C
00££°C
006£°S
001%°S
0048 °S
009§
0084 S
000S°S
0025°¢
008S°S
008S°S
0009°S
0029°S
0009°
0099°S
0089°¢
000L°S
0024°S
00SL°S
006L°S
0018°S
0048°C
0098°S
0088°S
0016°S
0056°S
00G6°S
0010°9
0000°9
0090°9
0080°9
0001°9
ooL1°9
0051°9
00£1°9
0061°9
0012°9
004L°9
0092°9
0082°9
000§ 9
(D749 ]
00¥5°9
009¢°9
00689
00ly°9
00§y "9
006479
00449
006%°9
0015°9
00¥5°9
0095°9
0085°9
00099

NN J¥LTLND 2617 H3d WM I9LWRD WML

99708
AN
A1 ]
u-ie
8178
8928
BL°78
80°59
[ Y}
(1A ]}
(128 [}
65708
t0°98
07°68
15°s8
£8°G8
S1°98
198
¥9°98
1648
1948
LN
&h°08
€998
12748
8660
1668
£8°06
16
¥'i6
9916
81°26
S6°76
0526
14487
£6°06
(LY}
1 1
0546
90
L1
S¥'So
{t'Se
60°96
05°9
18°96
£1°18
Sh'is
9°th
80°86
0%°084
£0°86
Y0'66
95 "6k
89°66

0082°1
00S2°1
00£Z°1
0012°1
008l°1
0091°1
00¥i°1
00zt
0001°1
0000°1
00v0°1
0020°1
0000°1
0086°0
0856°0
08£6°0
0L16°0
0968°0
0148'0
0418°0
0908°0
0¥8L°0
0Z9L°0
08£L°0
0¥iL 0
0069°0
0£99°0
01090
0%85°0
009S°0
06570
0816°0
016$°0
00Ly°0
0444°0
08Zr°0
09040
05880
099170
0£e "0
(724 90]
o10£°0
00820
06570
02§20
011z 0
0081°0
0691°0
08y1°0
0421°0
090170
00°0
£490°0
124 (N1}
112070

9:2
P 14
[ AY4
9
[N 24
'
[ 14
[ 4

~
>
o

<
-—

-t D e e O e M) O e

[ 14
|1/
[ 14
[ 14
[t
11T
[ 11
[ 14

1928°7
¥828°2
414 ¥4
90£8°C
nse-t
89g8°L
16£8°2
1888°L
18182
111 4
8698°1
9648°7
00507
£068°Z
£058°L
4080°2
01se°Z
0168°2
Leset
£468°L
££60°7
£980°7
S¥s8 L
958°L
1450°7
114 4
0ss8°Z
1658°2
344 4
434 4
£180°7
YAS: 4
[ J44: 4
[ 714 4
L1s8°7
[734: 84
[434: 4
1668°L
£6580°7
£658°L
£468°2
$668°7
£658°2
£668°7
9650°7
¥558°C
¥6508°7
13-
66508°T
1098°2
7098°7
£098°2
£098°7
£098°2
£090°Z

4347N17INT 038 NI 7434 Q38NIUND INT 03Y £¥STY 3SY ONI 35¥ 347034 LN3 63703 434 34 03N WND 303 03N W3 03 Sva

0986
8686
16°86
9478
8588
STUbb
9266
166
8566
6556
£9°66
£9°66
¥9°6b
§9°66
]
194
AN
1978
SLU6b
966
9L°bb
bL°6b
08°66
08°66
086
18°68
1968
£8°54
1876
48766
04'6b
06°86
0866
06766
16766
1666
96°6b
966
16766
Lb'bb
1666
Lbbb
1666
Lb°bb
Lb b
[N
L67bb
16°bb
b4 6b
bb°4b
00°001
00°001
00°001
00°001
00°001

I80°0
515070
10’0
1620°0
T820°0
Sizo'0
1120'0
0120°0
9110°0
91100
S010°0
$010°0
£010°0
0010°0
0030°0
¥600°0
£600°0
£600°0
10070
0£00°0
0000°0
0900°0
2500°0
1500°0
9500°0
#00°0
££00°0
0500°0
6%00°0
1£00°0
02000
0£00°0
§200°0
4200°0
9200°0
¥200°0
1100°0
§100°0
010070
0100°0
0100°0
0100°0
0100°0
0100°0
5000°0
6000°0
5000°0
8000°0
$000°0
7000°0
1000°0
00000
0000°0
0000°0
000070

£200°0
8000°0
¥100°0
£000°0
11000
£000°0
1000°0
¥600°0
0000°0
110070
00000
7000°0
£000°0
0000°0
9000°0
1000°0
0000°0
1700°0
1000°0
00000
01000
70000
1000°0
1000°0
10000
1000°0
£600°0
2000°0
L1000
1000°0
0000°0
1000°0
00000
£000°0
7000°0
£100°0
0000°0
1000°0
0000°0
0000°0
0000°0
0000°0
00000
1000°0
0000°0
0000°0
1000°0
$000°0
7000°0
1000°0
1000°0
0000°0
0000°0
0000°0
0000°0

00¥49°0
05020°0
00L62°0
004%0°0
£200°0
05510°0
01510°0
£0001°0
0¥610°0
otdoo
10000°0
0£850°0
08£90°0
££000°0
19600°0
1£00°0
1£000°0
01990°0
001100
££100%0
001¥1°0
££000°0
912000
04Z10%0
09210°0
96£00°0
05800°0
1£900°0
02500
£6200°0
t2000°0
¥6200°0
£$400°0
0022170
048100
01480°0
11100%0
£5100°0
T1000°0
£1000°0
800600
000000
8000070
90900°0
95¥00°0
690000
1500°0
05810°0
£5£00°0
£9000°0
18000°0
£0100°0
11000°0
££000°0
21000°0

§200°0
5000°0
$100°0
$000°0
1800°0
£000°0
7000°0
0010°0
0000°0
710070
0000°0
7000°0
£000°0
0000°0
9000°0
1000°0
0000°0
£200°0
1000°0
000070
1100°0
700070
1000°0
1000°0
7000°0
1000°0
£000°0
7000°0
8100°0
1000°0
0000°0
1000°0
0000°0
£000°0
2000°0
#100°0
0000°0
1000°0
0000°0
0000°0
0000°0
0000°0
0000°0
1000°0
0000°0
0000°0
§1000°0
$000°0
1000°0
1000°0
1000°0
0000°0
0000°0
0000°0
0000°0

;11 YA
SL6°0TLt
061°68L1
£92°10L1
sl
SI9°hit
188°911
096° 1Ll
L nl
158t
ohL 911
1£8°9L1
BLO° LML}
e il
[1ieri 23!
Say° vl
SIS iy
£IS° Il
(LA T
045°B¥L1
ractenit
1A WA
960 69L1
L20°05L1
091°08L1
SeZosLy
SILT0SLY
b15°05L1
085°08L1
[:14 Ja 1A ]
s
IS
20871801
1A 1 YR
S1e°18L1
¥50°IsL1
61577641
109°I8¢1
129°2811
p29°I8L1
sze°Istl
9z9°25L
1144111
629°ISL1
289°IS41
18472848
ShLUistl
L1): 492
68672811
124 BUTA
o ssty
¥0°£SL1
7907 €61
€90°£6L1
690°15(1

686
0778
12766
11768
5864
A 1
£8°64
Y5766
19°66
£9°6
$9°66
¥9°66
9968
19766
{9766
09768
8966
99766
{781
¥L°bb
(I 1}
LT 1]
[4:M 1
18764
10766
(L1
19766
N 1]
98°66
16°66
16°66
16°66
16°66
16766
£6°68
16766
1668
1676k
(6766
1676
166
L6768
(11}
Lb"bb
86766
86766
86°66
b4°bb
5666
00°001
00°001
00001
00°001
00°001
00°001

[ AN ]
L60°4§
4. Y]
608°11
00401
1$5v'e
YA
A3
Sty
55579
£78°9
1v2°9
¥66°S
95L°S
50°¢
185°S
A
64576
865"
106"
89y°y
"e'e
aL1°¢
S¥0°C
AT w4
(24 4
Wit
1867
Wyl
"'l
109°1
858°1
048°1
015"y
sl
010°i
$60°0
S0
154°0
oo
0
9900
Sh0
o
06£°0
19£°0
e
Bst°o
S0
05070
S¥0°0
810°0
010°0
100°0
£00°0

115y
SIt°o
£20°L
§01°1
et
uo
£21°0
[ivel
[ 4]
[4TA)
1800
o
YA
£00°0
991°0
0£0°0
8000
196°0
9600
oo
"o
90
£€1°0
fe1e
€800
080°0
%0
84070
0£8°0
£90°0
£00°0
82070
0$0°0
£L8°0
88170
AN
820°0
210°0
£00°0
100°0
100°0
100